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THERMOLIER CONSTRUCTION 
FEATURES THAT SAVE MONEY 


Use of plain thermostatic trap, the simplest and least 
expensive kind of trap, is practical because of Thermolier’s 
exclusive internal cooling leg. 


Maximum capacity provided at all times and annoying, 
destructive water hammer eliminated by built-in pitch of 
tubes and internal cooling leg which assures continuous 
drainage of condensate. 


Damaging strains caused by expansion and contraction 
eliminated by ‘’U”’ type expansion tubes. 


Safety and durability assured with leak-proof tube-to- 
header construction. 


Eight other important features. Write for Thermolier 


Catalog. 
a a 


i> 
Horizontal Textile Velocity Vertical 
Delivery Model Nozzle Delivery 


HET UP" 
about YOUR 
wasteful heating 


SET UP? 


Why not change to 


THERMOLIER 


UNIT HEATERS 





If you're dismayed about last winter’s high-cost-of-heating, how 
about next year — when it may be as hard to get fuel, as it was 
for you to get heat this year? 

Here’s a red-hot tip. To save heat and fuel, install Thermolier 
Unit Heaters. But don’t delay. Material shortages can seriously 
disrupt the production of unit heaters. In addition, skilled men 
are available to make installations now. They may not be in 
the days ahead. Study these Thermolier Unit Heater advan- 
tages — and act promptly. 

HEATING COMFORT Thermoliers provide quick heating from a 
cold start. Desired room temperatures are easily maintained 
within a close range. 

Low First cost Thermoliers are so efficient and so compact 
that their heating capacity is often equivalent to the capacity 
of cast iron radiation or pipe coils of twice the cost. 


ECONOMY OF OPERATION Heat is forced down to the working 
level ... not banked uselessly at the ceiling level. 


ADAPTABILITY TO EQUIPMENT AND FLOOR LAYOUT Thermolier 
unit heating is widely used in industrial plants and warehouses, 
garages, stores and public buildings. The units and the simple 
piping are overhead where they do not interfere with arrange- 
ment of the operating machinery or equipment. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 





GRINNELL COMPANY, INC., Providence, R. 1. Warehouses: Atlanta 


* Billings * Buffalo * Charlotte * Chicago 


Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach * LosAngeles * Milwaukee * Minneapolis * New York 


Oakland * Philadelphia * Pocatello 


* Sacramento * St.lovis * St.Paul * Sanfrancisco * Seattle * Spokane 








PROBLEM: conditioning Joseph 
Shulster’s New York City clothing 
store on first floor and basement of 
20-story building without wasting 
floor space or city water. SOLUTION: 
15-ton Refrigerated Kooler-aire 
placed in corner of basement room. 
Conditioned air is distributed from 
this compact central plant through 
grilles in main selling area; ceiling 
diffusers in fitting rooms, office, base- 
ment. Built-in evaporative condensor 
cuts waterconsumptionasmuchas95% 


Note compactness 
of installation. 


TYPE FC blower for 
ventilating or exhaust 
duty in all types of com- 
mercial and industrial 
buildings. 


TYPE A blower generally 
used for higher pressures 
and non-overloading 
characteristics. Suitable 
for direct motor connec- 
tion. 


usAlRca 


Everything In Air Conditioning 
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JOB IDEAS BY 


usAlAca 


FLEXIBILITY UN- 
LIMITED—a major feature 
of usAIRco’s Modu-aire. Here 
it’s shown in the Bremerton 
Naval Hospital near Seattle. 
Each room has an individual 
unit connected to central sys- 
tem with piping. No ducts 
needed, no complicated zoning. 
Units can be individually ad- 
justed to meet individual room 


Open view or ‘ Te Spe 
requirements. Easily installed. 


recessed models. 





TYPE CH blower, 
weatherproofed 
housing for use in- 
doors or outdoors. 
Widely installed 
for ventilating or 
exhaust in apart- 
ments, offices, pub- 
lie buildings, fac- 
tories. 


UNITED STATES AIR CONDITIONING CORP. 
3300 Come Avenue S.E. + Department D 


ML Pp lis 14, Mi *, 





Please send your new booklet, plus literature on items checked. 


Modu-aire Blowers Refrigerated 
ooler -aire 


Name— 
Address 
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Last winter's record-breaking 
sno gave Byers Snow Melting 
Systems a real workout. The above 
illustrations are typical of the re- 
sults and suggest the wide variety 
of applications using this modern 
snow removal method. The coils 
of Byers Wrought Iron pipe, 
embedded in the sidewalk or pave- 
ment and carrying hot water-anti- 
freeze solution, made the heaviest 
snow vanish magically as it fell. 
Satisfied users everywhere are 
constantly adding new chapters to 
the snow melting success-story. 
Householders find snow melting 
an economical luxury. Stores, hotels 
and service stations have cut ex- 
cessive snow removal costs and 
enjoy increases in patronage. In- 
dustrial plants keep shipments 
moving, ban lost time at shift 
changes by using snow melting 
systems in loading platforms and 
access roads. This ever-increasing 


COMMERCIAL BUILDINGS 


Here’s how 


BYERS 


SNOW MELTING 


SYSTEMS 


Came Through Last 
Winter's Toughest Tests 


acceptance is explained by re- 
markable performance records like 
those above. 

Byers Wrought Iron pipe is 
ideally suited for this service be- 
cause of its combination of essential 
qualities. Its corrosion resistance 
has been’ repeatedly proven. Its 
heat emission is high. It is easily 
formed and welded. It expands 
and contracts at virtually the same 
rate with concrete. And it has 
ample mechanical strength to with- 
stand damage during installation. 

NEW BULLETIN ON SNOW 
MELTING. This new bulletin 
covers the entire field of snow 
melting—design, installation, oper- 
ation... and explains why 
dependability demands the use of 
Byers Wrought Iron pipe. Write 
for your copy. 

A.M. ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
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Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N. Y. 





WHY WROUGHT IRON LASTS 
This notch-fracture test speci- 
men illustrates the unusual 
fibrous structure of wrought 
iron—which is responsible 
for the unusual corrosion re- 
sistance of the material. Tiny 
threads of glass-like silicate 
slag, distributed through the 
body of high-purity iron, halt 
and disperse corrosive attack, 
and discourage pitting and 
penetration. They also anchor 
the initial protective scale, 
which shields the underlying 
metal. 











CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


BYERS 
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APRIL 1951 


Feature Articles 


New Building at Mayo Clinic Completely Air Conditioned 
William Sturm 


Ceiling Insulation To Save $1400 


(with which is merged the Aerologist 
/ How To Get Top Efficiency from Compressed Air Power 
Edmond C. Powers 


Desicn, Instatiation, OperaTION How Cooling Tower Noise Has Been Reduced 
Richard D. Lemmerman 


Protective Shelters in Modern Warfare 
Warren Viessman 


Units Heat Big Airport Building 
Robert E. Reed and Robert PF. DeLay 
Using DO-97 Ratings for MRO Supplies 
Symbols for DO Orders Listed 
Sun Angle Calculator Simplifies Solar Engineering 
Donald W’. Dunipace 


Rules for Installing Relief Valves 


Regular Features 


Editor's Pages 

“Open for Discussion” 

Data Sheet — Specification for Insulation 
Question of the Month 

Sam Lewis’ Page 

Equipment Developments 

Who's What 

New Books and Reports 

Pususuxe ... . Faanx P. Keeney Meetings and Conventions 

Manacer. . . . Cuances E. Paice Recent Trade Literature 


Cancutation Dinecron .... Franx S. Easter 
Provuction Manacer .. Lawrence A. Dorie 





Index to Advertisers 


ASHVE Journal Section 


Man and His Relationship to Air 
A Symposium 


Transportation Heating and Air Conditioning Systems and Controls 
Norman O. Kirkby 

Fun and Fellowship at Philadelphia 

The Guide 1951 Published 

Portland Prepares Meeting Program 

Summary of Chapter Meetings 


Candidates for Membership 


Officers, Council and Committees 





BRUNNER REFRIGERATION helps you serve better 


Maybe we can help if 
you are having trouble 
finding the units you need! 


With 69 different models, types and capacities of 
refrigeration condensing units being built on reg- 
ular production schedules in the Brunner plants, 
you have more assurance of getting exactly what 
you need, and when you need it, without wasting 
time hunting. 

What's more, we offer you the help of experienced 
factory field men backed by an able engineering 


staff who have encountered and answered just about 
every kind of refrigeration or air conditioning 
problem imaginable. 

With so much to offer folks engaged in the com- 
mercial refrigeration business, it just doesn’t make 
sense to deprive yourself of the advantages that 
come with recommending and installing Brunner’s 
as a regular habit. 


BRUNNER MANUFACTURING COMPANY, UTICA 1, N. Y., U.S. A. 


to us at Utica is all that is necessary. 


® 


REFRIGERATION 
CONDENSING UNITS 


...@ Size and type 
for every purpose 


AIR AND WATER 

COOLED MODELS 

V4 HP. to 75 HP. 
a 


As a business man you should talk to a Brunner factory sales engineer. It costs nothing to listen, and you may dis- 
cover that you have been missing a good bet. Your name and address written on the margin of this ad and mailed 


RUNNE 


SINCE 1906 


AIR CONDITIONING 


Self Contained Units in 4 sizes: 3-5-7% and 10 HP. 
Remote Installation Types from 3 to 75 HP. 
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Specify FAR-AIR Filters like this: 


“Filters shall be permanent, impingement, wash- 
able, all metal, panel type. Media shall be zinc 
electroplated, 14 mesh steel screen, arranged in 
alternate layers of flat and herringbone-crimped 
screens, 4 layers of each per inch, rod reinforced, 
and enclosed in a frame of 16 ga. steel with 
flush mitered corners. Resistance to air flow of a 
clean filter shall not exceed 0.12” wg at 3.6 cfm 
per square inch of net face area. 

“Holding frames shall be factory built of 16 ga. 
steel “T” section, bonderized and bake en- 
ameled, with felt air seal, interlocking edges, 
and filter locking device. 

“Filters shall be FAR-AIR Type 44 and frames 
shall be FAR-AIR Standard Interlocking as 
manufactured by Farr Company, Los Angeles 
48, California. 


FARR COMPANY 


Los 


Depend on FAR-AIR 
for better air 
filtration... 


Your air conditioning system depends on proper air filters 
for its efficient operation and long service life, yet the air filters 
account for only a small percentage of the entire system's total 
cost. FAR-AIR filters cost a little more than ordinary types but 
they are worth far more than they cost because they have no 
equal in efficiency, dirt-holding capacity, ease of cleaning and 
quality of construction. 

Install Far-Air Filters now and take advantage of their 
over-all economy while enjoying better air filtration. Write for 
complete information. 


Users of FAR-AIR Filters include: 
Carnation Co. e Eastman Kodak Co. 
Westinghouse Electric Corp. 
Monsanto Chemical Co. 


FAR-AIR FILTERS Wm. Wrigley, Jr. Co. 


"Better by Farr ULE CT ML ae 
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Quick, Easy Installation 


ge INSTALLATION TIME AND COST by 
standardizing on Allis-Chalmers pack- 
age pumps for air conditioning and heat- 
ing. The complete pumping unit comes in 
one piece, ready to run, Simply bolt the 
pump to the floor, connect power and 
piping and you're ready to pump. No 
special foundation is required, no cou- 
lings or other extra parts. 

Because the frame is one solid piece of 
rigid, corrosion resistant cast iron from 
motor end bell to the pump mounting 
flange, alignment is perfect and perma, 
nent. No alignment time is required on 
the job, and it is nearly impossible to dis- 
turb the alignment during installation. 


Electrifugol, Texrope and Vori-Pitch are Allis-Chalmers trademorks. 


8 


Nation-wide Engineering Help 
and Certified Service 

Every Allis-Chalmers pump represent- 
ative is a competent application engineer 
who will help you select exactly the right 
pump for your application. He can save 
you many hours of engineering time and 
many dollars of engineering cost. And 
94 Certified Service shops throughout the 
country provide factory-approved parts 
and repair service to your customers. 

Call your Allis-Chalmers Authorized 
Dealer or Sales Office next time you have 
a pump problem, Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin for Bulletins 


52B7529 and 52B6140. A-3323 


’ 


ALLIS-C HALMERS” 


Sold... 
Applied... 
Serviced... 
by Allis-Chalmers Authorized Dealers, 


Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvel, 
magnetic and combina- 
tion storters; push but- 


ton stations and compo- 
nents for complete con- 


MOTORS — 2 to 
25,000 hp and up. 
All types. 


TEXROPE — Belts in 
all sizes and sections, 
stenderd and Vari- 
Pitch sheaves, speed 
changers. 


| 
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We have 
been asked... 


“Several weeks ago we installed two new cold 
lines,” writes a plant maintenance superintend- 
ent. “I noticed a considerable rise in the cost of 
wrap-around insulation for these lines and won- 
dered how the cost of cork might have com- 
pared. We’ve avoided the use of cork cold line 
insulation in the past because we thought it was 
an expensive proposition. Were we wrong?” 

In answering this question we stressed the 
fact that today a large part of the cost of in- 
sulating cold lines involves the time required to 
do the job. On this one point alone, cork turns 
out to be a real dollar-saver. Here’s why: 

Armstrong’s Cork Covering is a molded cover- 
ing, made to accurate dimensions to fit all sizes 
of pipes. That means it goes on fast. It is light 
in weight, structurally strong, easy to handle. 

The speed with which cork goes on is par- 
ticularly noticeable and advantageous when 
valves and other fittings are being insulated. 





**Is cork covering 


expensive to install?”’ 








-— 
——— 





Armstrong’s molded cork covers can be com- 
pletely installed in less than half the time that 
a good wrapping job will take. 

Because it saves so much time in application, 
the use of cork covering usually reduces the 
over-all cost of most cold line insulation jobs. 

Cork has other features that save you monev, 
too. It has high natural moisture resistance, 
which means longer service life and exceptionally 
low maintenance costs. Original high insulation 
efficiency is maintained, preventing the gradual 


rise in refrigeration costs that occurs 
when inferior pipe covering materials ® 
deteriorate and let heat through. & 


SEND US YOUR QUESTIONS: If you have any questions on 
the use of insulating materials or the construction of 
low-temperature facilities, please do not hesitate to 
write to us. We’ll see that you get a practical answer. 
Just address a letter or post card to Armstrong Cork 
Company, 4404 Concord Street, Lancaster, Pennsylvania. 





ARMSTRONG’S INDUSTRIAL INSULATIONS : 
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Who Makes a COMPLETE 


Freon Reciprocating System? 


A completely in- 

tegrated and bal- 
anced system—all manufactured, 
not just assembled, by the one man- 
ufacturer—that’s Worthington. 

No other company makes a 
wider variety of complete Freon 
reciprocating systems. 

No other company offers more 
perfectly balanced operation of 
inter-related components—for low- 
est costs, longest life. 

Worthington Freon-12 Compres- 
sors and Refrigeration Units. One 
basic compressor design covers a 
size range from 2 to 125 tons, with 
three cylinder sizes. Simplified con- 
struction. Lightweight automotive 
pistons. Worthington Feather* 
Valves—simplest, lightest, quiet- 
est ever made. Internal manifold. 
Renewable cylinder liners and leak- 


*Reg. U. S. Pat. Off. 


proof, continually-cleanable force- 
feed lubrication in larger sizes. Pos- 
itive manual or automatic capacity 
control. Available in self-contained 
compressor-condenser units. 

W orthington Air-Handling Units. 
Perform complete air conditioning 
functiéns. Water cooling or direct 
expansion. Five sizes: 4 to 60 tons, 
4000 to 13,500 cfm. Horizontal or 
vertical. Sectional design. 

Worthington Evaporative Con- 
densers. All parts exposed to mois- 
ture made of zinc-coated steel, 
bonderized and coated with rub- 
ber-base enamel containing special 
rust inhibitor. Prime surface—no 
fins to clog. Staggered coils permit 
air deflection and complete wetting. 
Six sizes from 2000 to 27,000 cfm. 

Also: Worthington Evaporative 
Coolers in same range. 


Bulletins containing complete information are available 


L202 2 2 2 Pf 
WORTHINGTON ; 
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First Completely 
Air-Conditioned Apartment 
House in New England 


Beacon Towers es. Brookline, 
Maas. is the first building of its type in New 
England to be 100% air-conditioned. 


E. A. Berman Company of Boston, under 
the direction of L. Cail, installed a 
three-zone cooling water system for the 34 
apartments. Individual room units are 
served by a refrigeration unit consisting of 
a Worthington Freon-12 compressor, evap- 
orative condenser and water chiller. 


The system is designed and operated for 
automatic heating in winter and cooling in 
summer. 


Experience of the owners has been that 
the air conditioning helped to lease the 
apartments for 3-year periods. 


Laboratory 
Air Conditioning Duplicates 
Mill Conditions 


Worthington also manufactures a complete 
line of centrifugal refrigeration. 

When the W. Harrison Hightower Textile 
Engineering Building was built at the 
Georgia Institute of Technology, Atlanta, 
to house its textile school, Wo Titeasen re- 
frigeration for air conditioning was installed 
to provide the proper temperature and 
relative humidity required for textile proc- 
essing. 

Fourteen separate rooms are individually 
air-conditioned, through a chilled water 
system, from a 150-ton Worthington cen- 
trifugal refrigeration system, electrically - 
driven. This machine is equipped to shut 
off automatically in the event of trouble 
anywhere in the system. 


Installed by Engineering Contractors, 
Atlanta, Ga. 


Gere 


INVESTIGATE 
MORE WORTH WITH WORTHINGTON 


Consult Classified Telephone Directory for 
nearest Worthington distributor. Worthing- 
ton Pump and Machinery Corporation, 
Air Conditioning and Refrigeration Divi- 
sion, Harrison, N. J., specialists in air con- 
ditioning and refrigeration for more than 
50 years. Ald 
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MASTER 
CONTROL 


MASTROL SYSTEM 
N for Forced Hot 
\ Water Heating 
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Hygrostat 
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AIRSTREAM 


Thermostat 
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Switches POWERSTROKE , 


~<a f 
Z Fs 
Yamper 4 

4 


“tee 
FLOWRITE 
Valve 


METAFLOW 
Valve 
Available 
Packless 


ng and 
ing Systems 
Processes 


fers © Heat Exchangers 
Cooling 


of Baths 


Series 100 
Pneumatic 
Indicating 
Reguiator 





a“ . 
Static 
a“ Pressure 


Regulator 


Series 100 af THE POWERS REGULATOR CO. 


Recording 
Regulator Jf Self Established 1891 + Offices in Over 50 Cities + See Your Phone Book 


Operating 
CHICAGO 14, ILLINOIS © 2720 Greenview Avenve 


NEW YORK 17, NEW YORK e¢ 231 East 46th Street 
LOS ANGELES 5, CALIF . 1808 West 8th Street 
pie] te), ifemme), if) iis) + 195 Spadina Avenve 


Thermostatic MEXICO, D. F . Edificio “ba National’ 601 
Water Mixers 
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NOTHING LIKE IT 
ON THE MARKET! 


An outdoor-type temperature 
control providing compensation 


for WIND EFFECT 


COMFORT CONTROL SYSTEM 


-»» ONLY ONE ADJUSTMENT REQUIRED 














TEMR saa 
72° 

\ 
Diagram aboveis atypical installation ] \ 
of a B&G Comfort Control System, t 4 
showing piping details and position , j 
of Regulator and Control Valve. Lower 
diagram illustrates how water tem- 
perature is varied to meet changing 
wind and weather conditions. 





Dept. BZ-5, Morton Grove, Illinois 
Canadian Licensee: §. A. Armstrong, Lid. 
1400 O'Connor Road, Toronto, Canada 


4 
\O 


ROOM WIND 


20 


Utterly different—completely successful in main- 
taining uniform, comfortable temperatures in 
buildings heated with forced hot water, using 
radiant panels, radiators, convectors or base- 
boards. This outdoor-type control is entirely 
mechanical in operation—no bellows, capillary 
tubes or fragile electronic equipment. 

The B & G Comfort Control System not only 
detects changes in outdoor temperature and 
regulates the heat supply to maintain a uniform 
indoor temperature, but also provides compen- 
sation for changing wind conditions! 

An exclusive feature is the unique arrange- 
ment whereby a small amount of heat is con- 
ducted from the heating circuit through the 
Comfort Control Regulator to the outdoors 
where it is dissipated at a rate dependent upon 
temperature and wind velocity. This is the fea- 
ture which makes the Comfort Control System 
truly wind-compensating. 

After installing, the B & G Comfort Control 
System requires only one adjustment—easily 
made by turning a single dial. 


Send for 
descriptive literature 
All the facts on the B & G Com- 
fort Control System are given 
in this bulletin, including 
charts showing results of tem- 
perature control with and with- 

out wind compensation. 
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with Dependable Quality 


CRANE 
VALVES 











J case HISTORY FROM CRANE FILES 


PROBLEM: To find a valve that would assure longer service in a continuous 
batch processing operation, and reduce costs of routine piping maintenance. 





WORKING CONDITIONS: Valve to control flow of steepwater solution to 
steam-heated steeping tanks. Constantly exposed to weak acid vapors. 


SOLUTION: Crane No. 1611 Diaphragm Valves, iron body, packless design, 


with separate di 


sc and diaphragm. 


RESULT: Costly pro 


blem of frequent re 


packing completely eliminated. Not 


a penny’s m 


aintenance cost—not 4 Si 


gn of corrosion or € 


rosion—no leakage, 


or wear on internal part 
Crane Diaphragm Valve 
double the repair-free s 





s—even after 4 years’ service. 
s have already given more than 
ervice obtained from conven- 


tional valves. 


More proof of the fact 
assures the lowest cost 


that in all types of valves, Crane Quality 


service in the long run. That’s why . - - 


More CRANE VALVES are use 


d than any other make! 


The installation —at American Maize Products Co., Hammond, Ind. 


NE COo., General Offices: 836 S M 
. ich 
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ranches and Wholesalers Serving, A 


igan Ave., Chicago 5, II] 


VALVES 
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° FITTINGS + 
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Vi Industria! Areas 


PIPE + PLUMBING + 


costly maintenance problem 






N. 
i 1 Diaphragm Valve 
‘ature on full line 
on request through your 
Crane Branch or 
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SPECIFY SARCOTHERM 
SEE SWEETS CATALOG 
29E 


SECTION cA 


architect = » Gustave W. Iser 


ENGINGEL. . x. v. omar 


United on Sarcotherm 
Modulating Heat Control 


To give these outstanding apartments perfect 
heating comfort under all weather conditions 


Yes, team work pays! It brings increased 
efficiency as well as superior design. The addition 
of Sarcotherm heat control to the combination 
made sure of owner satisfaction. 


Sarcotherm is the simple, mechanical out- 
door control, ideal for hot water or radiant heat. 


For apartments, hospitals and institutions, it 
can be made fully automatic by adding the Cen- 
tralized Program Panel. 


Ask a Sarcotherm engineer to see you 
today. There is one near you. Or write 
for new bulletin ST-5011. 


Typical centralized 
program panel. 


O 
. 











Sarcotherm 
weather-compensated 
control valve. 





: i 
profit by installing 


ALL COPPER SUPPLY AND 
DRAINAGE PLUMBING 


. s aints 
€ of aNenz] be. 

ms € e Oy tr, 

ides Ord yo™ Ouble-frees ° 

P $s 
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Copper is already on the critical list. For civilian pur- 
“poses it will not be as generally available as we would all 
wish it to be. To get further information see your plumb- 
ing jobber. For illustrated product literature write for 
Catalog S-351 and W-250 describing the complete line 
of cast supply and drainage fittings and the complete 


ust line of wrought fittings through 4”, 


Lice MUELLER BRASS CO., port HURON |, MICHIGAN 
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JOHNSON’S WAX RESEARCH TOWER 


S. C. Johnson & Son, Inc. labora- 

tory with its amazing “glass tower’. 

Frank Lloyd Wright, Architect. Samuel R. 

Lewis. Consulting Engr. Fans by Buffalo Forge Company. 


115 stories with glass and brick walls, the entire structure 
“suspended by means of a concrete “core” running down 
‘through the center—the Johnson Wax Research Tower 
‘is one of the structural marvels of mid-century! .De- 
signed in behalf of the American Housewife, the tower 
‘enjoys conditioned, dust-free air at all times. “Buffalo” 
fans supply the air. 
“Buffalo” Fans are putting air to good use in every type 


“Buffalo” Axial Flow Fans are popular both for 
light-duty ventilation and air conditioning work. 


BUFFALO 


171 MORTIMER ST. 
Canadian Blower & Forge Co., Lt 


VENTILATING 


AIR WASHING 
FORCED DRAFT 


COOLING 


. Kitchener, Ont. 


AIR TEMPERING 
\ HEATING 


of plant--improving product and process control—-pro- 
moting health and safety—stepping up worker produc 
tiveness—increasing profits. And they are doing it 
efficiently. 

Write us about your job for air. There’s a “Buffalo” 
Fan or Air Conditioning unit to handle it to your 
satisfaction! 


“Buffalo LL Fans are widely used to supply air 
for air conditioning units, like these insulated fans. 


9? 


FIRST 
FOR FANS 


COMPANY 


BUFFALO, NEW YORK 
Branch offices in all Principal Cities 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 
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Good workmen+ good tools # GOOD PIPE = GOOD JOB! 


7 POINTS OF UNIFORM GOODNESS ‘ EVEN the hardest jobs a 

when you work wit oungstown pipe. at's be- 

IN YOUNGSTOWN STEEL PIPE cause Youngstown pipe is consistently uniform - 

a ag uniform in lengths, uniformly round and straight, 

uniformly threaded, uniformly soft and ductile, yet 

uniformly tough and strong. “Youngstown” rolled 
into every length is the sign of GOOD PIPE. 


s uniform lengths 

s uniform threading 

a uniform weldability 

= uniform wall thickness and size 
uw uniform strength and toughness 


u uniform roundness and straightness 





\ y Steel 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


UBULAR PRODUCTS WIRE 


FINISHEI ARBON AND ALLOY BAR: RODS 
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They Weren't Stubborn... They Just Didn't Believe It Was Impossible 


Thank goodness there are still fellows around who 
aren't satisfied with just ‘‘good enough”’! 


Most people in the air conditioning trade figured 
that the various types of pumps used to recirculate 
water in air conditioning systems were doing a good 
job. And when compared, pump for pump, this was 
true. But then some hard-to-convince engineers at 
I-R reasoned that if they could design a smaller 
pump that would do the same work as ordinary 
pumps of higher horsepower... that would really 
be something. Such a pump would save on first cost. 
It would have the operating economy of a smaller 
‘pump. Also, it would bring down installation costs, 
while doing a better all-around air conditioning job. 


So the “unbelieving engineers’ at I-R went to work. 


When they told us, ‘Here it is,’ the skeptics wanted 
proof. Then they showed us improvements in design, 
construction and materials. What's more, they pro- 
duced a line of Ingersoll-Rand MOTORPUMPS which, 
size for size, proved to be more efficient and 
reliable than any other type pump on the market! 


The I-R MOTORPUMP has already opened the eyes 
of many architects, designers, and air conditioning 
contractors. It’s available out of warehouses across 
the country. And these same outlets offer service on 
every I-R MOTORPUMP specified or installed. Get 
the facts now... ask your nearest I-R distributor 
or representative about them. Meantime, write for 
free descriptive literature. Ingersoll-Rand Company, 
11 Broadway, New York 4, New York. 


ee ngersoll-Rand 


< MOTORR PUMP 





615-9 
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AQUATOWERS 
and 


SERIES 100 


NATURAL 
DRAFT 


TOWERS 








AvaiLasinity is a prime factor for consideration 
in most equipment today — so it is in water cooling towers for 
the multitude of three- to fifty-ton jobs this season. 


Also Producers of Marley’s anticipation of 1951 demand, 
DRICOOLERS however, precludes any compromise in quality . . . the finest 
VAIRFLO TOWERS towers are yours when and where you need them. 


DOUBLE-FLOW TOWERS i als fone ae ; . 
AQUATOWERS and SERIES 100 Natural Draft Towers 

a a are ready . . . in stock awaiting your orders. Service-proved 
in thousands of installations, these towers are accepted 





as the standard of the refrigeration and air-conditioning 
industries. Both types of towers are economical 
to install and to operate. 


There’s a size for every job . . . for new construction 
or for operating improvement of existing installations . . . 
for location indoors or outdoors. 


For complete information contact your nearest Marley 
representative (one in every large city) or write 
for Bulletins AQ-50 and 100-5la. 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 


Heating, Piping & Air Conditioning, April 1951 





WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 





+ 


‘é 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


ee 


acters 


I 
. 
| 


ee 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 

“act Cian ee alves see - 

Sectional view of Series 300 Cast Steel Gate Valves, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42ud STREET, NEW YORK 17, N. Y. 
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The enthusiasm expressed in this letter is typical of that 
of thousands of Detroit Stoker users. 


Detroit Stokers are built better, last longer with less 


maintenance and save more fuel. 


This installation consists of three Detroit LoStokers applied 
to Kewanee Boilers, placed in operation in 1930. 





Detroit LoStoker, now available with Detroit Adjustable 
Coal Feed is a Compact-Single Retort-Mechanically- 
Detroit LoStoker for““fire- Driven-Plunger Feed-Side Cleaning Stoker. Coal feed 
box application’. Also and air supply may be controlled automatically as well as manually. 
omer for brickset New type Hi-Tuyeres supply more air, reduce coking tendency. 
SINCE 1898 Lower combustible in the ash results in higher thermal efficiency. 

Write for Bulletin. 


There is a Type and Size of Detroit Stoker for Every Industrial or Power Need 


DETROIT STOKER COMPANY 


General Motors Building — Detroit 2, Michigan . 
‘ Oiigameliiled tm ee pol Cities . Works at Monroe Mick jan ‘ 
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Today’s higher heating standards would be impos- 


sible to attain without a good boiler... for the boiler is 
the “heart” of every heating system. To keep pace with 
hese stepped-up requirements an ever increasing 
proportion of America’s schools turn to Kewanee. 





2 Kewanee Hi-Test Boilers for 125-150 lbs. pressure 
heat the entire Gompers School 
with an ample reserve for emergencies. 


Samuel Gompers School, Philadelphia 
Davis Dunlap and Carver, Architects 
John C. Kohler, Heating Contractor 


Whether plans call for heating with wall, floor or 
ceiling panels or coils, radiant baseboards or con- 
ventional radiators, there is a Kewanee Boiler just 
right for the job. And that is true regardless of the fuel 
used or whether mechanical or hand-firing is chosen. 

Photograph shows the pair of Kewanee Boilers 
on the job in the Gompers School .. . assuring this 


modern structure a lifetime of dependable heat. 


KEWANEE B@ILER CORPORATION 


BOILERMAKERS 80 YEARS KEWANEE, ILLINOIS 
Brenches in 60 Cities—Eastern District Office: 40 West 40th Street, Mew York City 18 


Dereon ot Amumeas Rapiaros & Standard Sevitarg «cercesnon 
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Safety-Circle Motors Give Yo 
Extra Protection 3 Vital Way 


11 Proeection Against Electrical Break- 

Ie Stator punchings of low-loss 
electrical steel are welded together to form 
a rigid base for the windings. Complete 
stator is multiple dipped in special insu- 
lating varnish and baked after each dip. 
Special cambric insulation is placed in coil 
ends between phases to provide further 
protection against electrical breakdown. 


2 Protection A, nst Physical Damage 

— Cast iron 0 ame completely enclos- 
ing —— parts on all sides rigidly 
maintains alignment and protects motor 
against blows, falling objects and other 
physical damage. Cast iron inherently re- 
sists corrosion better than other metals 
used for similar purposes. 


Sofety- Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


> Protection Against High Mainte- 
nance Costs — Bearings are pre-lubri- 
os at the factory and should need no 
attention for long periods. Tapped holes 
with pipe plugs to permit regreasing and 
to provide grease relief are provided. 
NOW, when costs are high and skilled 
labor is becoming scarce, you need these 


extra protection features that only Safety. 


Circle Motors give. 94 Allis-Chalmers 
Certified Service shops throughout the 
country give you economical, factory ap- 
proved service and genuine parts. 

Call your Allis-Chalmers Authorized 
Dealer or Sales Office for your motor 
needs, or write Allis-Chalmers, Milwaukee 
1, Wisconsin for Bulletin 51B6210, 


ws) 





Sold. 
" “Applied ° 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvel, 
mognetic and combine- 
tien sterters; push but- 
ten stations and compe- 
nents for complete con- 
trol systems. 


TEXROPE — 
all sizes and sections, 
stenderd ond Vori- 
Pitch sheaves, speed 
changers. 


Belts in 











ALLIS-CHALMERS 
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There is never any need to 
shut down steam lines to service 
Single-end, welding type Yarway Gun-Pakt Expansion Joints. 
Gun-Pakt Joint with base. : 
150 Ibs. pressure. : Furthermore, there is little service 
required, To add packing, you simply 
insert a plug of plastic packing, turn a 
wrench, and the job’s done! Special Alemite 
fittings provide for proper lubrication. 
Maintenance costs are trifling. One large user reports 
65 cents per year per joint. Others claim less than that. 
Gun-Pakt Joints are available with single or double-ends, 
welding or flanged types, in sizes from 2” to 30’, with traverses 
from 4” to 24”, and for pressures to 400 psi. 
For the full Gun-Pakt story, write for Yarway Bulletin EJ-1912. 


4 
4 


SAS 


S S SSN 
=e tee8 YARNALL-WARING COMPANY 


Close-up of cross-section show- f 
ing detail of Gun-Pakt feature. 107 ‘Mermaid Avenue, Philadelphia 18, Pa. 





YAR WAY GUN-PAKT EXPANSION JOINT 
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Markings mean just 


what they say 


" WeldELLS 


WN other fittings for pipe welding are so true to their markings as 
WeldELLS — so absolutely uniform, mechanically, metallurgically, 
dimensionally. 

It would be bad business for us to say this if thousands of users 
had not already said it for us and to us. “There are no bad ones” is 
nearly always the foremost reason given by practical men for 
insisting on WeldELLS. 

Pick up any WeldELL and check it against the tabulation of its 
size, wall thickness, and other dimensions. It will be right on the head. 
And it will be right on the head in plus-value features, too—features 
that are combined in no other fittings. 

Remember that the finest line of welding fittings is also the broad- 
est line. Coupon brings your copy of useful data described below. 


A VOLUME OF USEFUL DATA ON A SINGLE 


SHEET—Sizes, thicknesses and dimensions of all iia acct euaey Ginn at diiti> ati data Meena i duh Ga eine Wills tin ed ae 


commonly used WeldELLS and Taylor Forged 
Steel Flanges ingeniously condensed on a heavy Please send a copy of your data sheet covering Taylor Forge Welding 
Fittings and Forged Steel Flanges. 


durable, letter-sized cord. Indispensable for 
piping men. Coupon brings free copy. NAME 


| 
| 
TAYLOR FORGE |} 2" | 
| 
| 


TAYLOR FORGE & PIPE WORKS STREET ADDRESS 

General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities 

Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada Ms — ee ee ee ee 


city__ . Vv SLU . 
510-0451 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, lil. 
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throw heat where you want it 
assure quieter operation 
save on installation expense 


You're looking at... and into... Dunham’s new Vertical Dis- 
charge Unit Heater. Designed inside and out to assure continued 
delivery of original rated capacities, these new heaters can main- 
tain perfect balance between air volume, velocity, and final 
outlet temperatures. They keep customers comfortable and con- 
tented because they: 

throw heat where needed— Motor support cone effectively funnels 
air from heating element to propeller fan; selection of air dif- 
fusers assures proper directional control of heat throw. 

assure quieter operation— Motors are rubber mounted to minimize 
vibration and noise. Correctly pitched fan blades operate at 
relatively slow speed for quiet c,-¢. ation. 

save on installation expense—Supply and return tappings located on 
sides of heater for simplified horizontal piping hook-up. Fewer 
fittings required. 


400 W. Madison Street, Chicago 6, Illinois 
In Canada: C. A. Dunham Co., Ltd., Toronto 
In England: C. A. Dunham Co., Ltd., London 


heating systems and equipment 


Fin-Vector Radiation ° 
Horizontal Heaters 


Vari-Vac Differential Heating . 
Vecuum Pumps . Condensation Pumps . 


dunham design features 
you'll want to see 


1. sturdy moter support cone protects 
motor from excessive heat, dust 
and other impurities. 


2. improved header design requires 
fewer solder joints; assures 


uniform steam distribution; 
eliminates air pockets. 


3. resilient moter mounting insulates 
motor vibrations, avoids trans- 
mission of noises through 


piping. 


If you are engaged in defense or 
essential civilian production, it 
will be to your advantage to know 
more about these heaters. Bulletin 
2101-2 contains complete infor- 
mation. Write for your free copy 


Convector Radiation 
Cabine? Heaters 


Traps 


Valves 
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REFRIGERATION COMPRESSORS 


You Need the High Starting Torque of..... 


Century Service Is Near Any Century Motor Driven 
Equipment. Satisfactory performance of CENTURY products 
is assured by more than 200 CENTURY Authorized Service 
Stations supervised by 28 CENTURY Sales offices. 


] Facilities for immediate exchange of most CENTURY 
standard ratings of standard construction are available 
ot CENTURY Authorized Service Stations. 


CENTURY Authorized Service Stations are qualified and 
equipped fo service and repair any piece of CENTURY 
apparatus. 


Genuine CENTURY renewal parts are available at 
CENTURY Service Stations, CENTURY Parts Distributors 
and at the factory in St. Louis. 


CENTURY ELECTRIC COMPANY « 1806 Pine St 


Offices and Stock Points in Principal Cities 
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One 10 horsepower and a 25 horsepower Century 
motor furnish power to air condition an office. 


7 Century 75 horsepower Type SCH motor 
driving a@ compressor in a skating rink. 


Unusually Quiet 
Starting and Running 
Characteristics 


Type SCH Motors 


Century Type SCH, Squirrel Cage 
polyphase alternating current High 
Torque motors are ideal for refrig- 
eration compressor applications. 
They bring compressors up to speed 
smoothly and easily under full load. 


Century Type SCH motors have the 
high starting torque characteristics 
required for Refrigeration Compres- 
sors. The low starting current is 
desirable for automatic across the 
line starting. 


In addition, Century builds a com- 
plete line of electric motors in a 
wide range of types, in sizes from 
1/6 to 400 horsepower. Specify 
Century motors for all your electric 
power requirements. 


reet, St. Louis 3, Missouri 








the surest and safest way to prevent fittings leaks is to install 

W-S Double-diamond Screw End and Socket Weld Forged Steel SPECIFY. 
Fittings. 4 
Designs are carefully engineered. Basic Materials are selected 

from a wide choice of carbon, stainless and alloy steels. Drop 

forging and precision machining makes them light in weight, 

assures accuracy of finish, and, all are instrument inspected for 

perfection of threads, sockets, angles and concentricity. Investi- 

gate them today. 

Write for Bulletin A3-50. For information on stainless and alloy 

steel fittings ask for Bulletin S-1. FORGED STEEL 
SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE FITTINGS 


DISTRIBUTORS PRODUCTS DIVISION WATSONW -STULMAN sirvisuiv 1848 + ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Stee! Fittings, Valves, Wire Rope Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 
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"100" series—smart and 
compact for small home 
installations in kitchens, 
basements or utility rooms. 
Wet base construction. 
"200" series— sturdy, de- 
pendable heating plant for 
medium to larger size 
homes or commercial 
te : buildings with equivalent 
Nites i heating needs. 


COMPLETE LINE OF 
"300" series —superbly 


CAST IRON Nationac im = ; efficient plant by homes, 
vail aaa =e oft belting shams bone 
FOR ie ; ing needs are beyond those 

De , of average size. 


COAL—OIL—GAS SS oe 


This well-known 


NATIONAL family 


of profit-producers TO AUTOMATIC FIRING 


is available a 


for 1951 business HAND FIRED UNIT ye 











Whatever the size of the job or the re- - 
quirements, there is a Cast Iron National nM nan ty Bin’in yas me 
Heat Extractor (steam or hot water ) ance, small in streamlined propor- 
ready to fill the bill with utmost satisfac-  tion—provides economy and effi- 
tion. Over nine years of engineerin ciency in big boiler operation. 
research and development have ete 

these valued features—economical per- 
formance, long efficient life, compactness, 
smart appearance, easy convertibility to 
any fuel—which make National Heat Ex- 
tractors so readily saleable and so highly 
acceptable to customers. Sizes range in 
Net I-B-R Ratings from 170 to 10,300 
sq. ft. of steam and from 270 to 16,480 
sq. ft. of water for hand or automatic 
firing. For year ‘round domestic hot 
water, National Heat Extractors can be 
equipped with a tankless or storage type 
heater. Write for literature on National 
Heat Extractors, National Aero Con- : 

vectors, National Art Radiators or other NATIONAL AERO CONVECTORS 
products of the Complete line of National a re aang cengeom 4 mats a bee 


Heating products. 1 oe wi — windows or in convenient re- 
aA ee ea ‘ cesses and blanket room with 








: a perfect balance of convected 
"500" series—high capacity for the and radiant heat. Cast Iron 
largest heating jobs—schools, hos- National Art Radiators for 
pitals, apartments and hotels.““‘Twin free standing or semi-recessed 
Sections” for easy installation with- installation are also famous 
out major structural alterations. for effective heat distribution. 


THe NaTiIoNAL Raoiator Company 


JOHNSTOWN, PENNSYLVANIA 








Wolverine Trufin*—the very versatile finned tube— 
offers many valuable advantages that deserve your 
serious consideration. 


Aside from the fact that it is produced from Wolverine 
base tube, which is quality-controlled, Trufin 


—has the fins integral with the tube itself. 

—can, therefore, be bent very easily—even to small 
radii—without special tools. 

—will withstand vibration and sudden heat changes. 

—is available in a wide range of sizes, fin spacings 
and heights. 

—is made in all copper, in all aluminum and in bi- 
metal (with aluminum fins and copper liner). 


If you manufacture heat exchangers or any products in- 
volving heat transfer, send for our catalog sheet No. 651 
giving you more technical information about this unique tube. 

* Reg. U.S. Pat. Off. 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Company, London, Ontario. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Monvfacturers of Seamless, Non-Ferrous Tubing 


1419 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 


Sales offices in Principal Cities Plants in Detroit, Mich. and Decatur, Ala. 


Wolverine Mill Depots: 
DETROIT, MICH. * DECATUR, ALA. « HOUSTON, TEXAS « LOS ANGELES, CALIF. 


LONG ISLAND CITY, N.Y. « PHILADELPHIA, PA. « PROVIDENCE, R. 1 © ST. LOUIS, MO. 


Export Department, 13 E. 4uth St., New York 16, N.Y. 
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This heating unit sells 


more /iving room 


A truly great space saver like the Bryant 
Hide-away Gas Forced-Air Furnace adds 
real value and appeal to a house, It can 
be tucked away in the attic or suspended 
from ceiling or under the floor, releasing 
Bryant Model 324 Forced-Air Furnace, 1 we af 
with Hevigage 12-guuge steel heat ex- for storage, utility or living all the valu- 
changer. For all gases. A.G.A, inputs : 65, ‘ 


85, 100 and 125 thousand Btu per hour, able space usually occupied by conven- 


tional heating equipment! 


The Hide-away offers typical Bryant 
dependability and gas economy, with 
positive automatic control. Casing tem- 
peratures are low. Installation-wise, you 
get ease of handling, and structural steel 
mounting channels provided can also be 
used to suspend the unit when it is so 


installed. 


Sell more living space and better heat- 
ing at the same time with the Bryant 
Hide-away Forced-Air Furnace! For 
complete details, contact the Bryant Dis- 
tributor nearest you or write direct. 
Bryant Heater Division, Dept. 153, Af- 
filiated Gas Equipment, Inc., 17825 
St. Clair Avenue, Cleveland 10, Ohio. 





Let the pup be furnace men 
.. and water boy, tool 


ryd 


AUTOMATIC -HEATING 





“The Boiler- 
Room? — On the 
Roof, Sir” 








The “First of Tulsa" Boiler Room — 


Two Cleaver-Brooks 200 hp. 

Gas Fired Boilers 

@ ® 
im th 

Boiler Room Directly FURTHER PROOF OF 


Behind Roof Sign 
CLEAVER-BROOKS BOILER 
FLEXIBILITY 


The new $6,000,000 First National Bank 
of Tulsa, one of the finest buildings in 
the Southwest, is heated with Cleaver- 
Brooks Self-Contained Steam Boilers. 
For very good reasons the boiler-room 
was placed at roof level. (Boiler-room is 
directly behind roof sign at top of build- 
ing, instead of conventional location in 
basement.) First, since it was a bank 
building, basement space was extremely 
valuable for vaults, storage, and air con- 
ditioning equipment. Then, too, with the 
fresh air intake on the top of the build- 
ing, a considerable amount of piping 
was eliminated by placing the boilers at 
the same point. Since Cleaver-Brooks 
boilers require only a simple vent for 
carrying off combustion gases, long 
stack runs were eliminated, leaving addi- 
tional valuable space within the building. 
These are just a few of the many rea- 
sons why Cleaver-Brooks boilers were 
specified. Being completely self-con- 
tained and compact in design, requiring 
minimum head room and floor area, 
Cleaver-Brooks boilers presented no in- 
stallation problem. 
Cleaver-Brooks Self-Contained Boilers 
FIRST NATIONAL BANK OF TULSA : are available for oil, gas, combination 
TULSA, OKLAHOMA oil and gas firing, 15 to 500 hp, 15 to 
Carson & Lundin, Architects 250 p.s.i., for heating and processing 


Gaynor & Albright - loads. Write for the catalog. 
Mechanical Engineers : 
John W. Harris & Associates CLEAVER-Brooks ComMPANy 
Supervisory Contractors | 2 . 
iaiatttin -Ciaieetion Ch, 367 §. Keefe Avenue + Milwaukee 12, Wis. 
General Contractor 
C. Wallace Plumbing Co. 
Heating, Ventilating & 


Air Conditioning Contractor : y 
fm Cleaver-Brooks 
; STEAM BOILERS 
The First and Finest of their Class 
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Wagener 
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ELECT tem 


eee 4 try 


it JAYS to be particular 
about your choice 


of motors... 
A“ 
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The Wagner Type RA Motor starts as a repulsion 
motor with bigh torque but with extremely low starting 
current and switches to an induction motor while 
approaching rated speed to assure a constant bigh 
Operating speed, even under overload, and a flat 
efficiency curve over a wide operating range. 


The Wagner repulsion-start induction 
motor is truly industry’s general purpose 
single-phase motor, for both fractional 
horsepower and integral horsepower 
applications. It is especially suitable for 
driving machines having high inertia 
or excessive friction at starting because 
of its ability to start heavy loads with 
low starting current. This feature is 
most important in the larger factional 


Heating, Piping & Air Conditioning, April 1951 


and in integral horsepower ratings. 

This versatile motor is economical to 
maintain, requires only minimum serv- 
icing, is free from vibration and noise, 
and gives years of reliable service. 

Build good will for your product by 
standardizing on Wagner Motors. 
There’s a motor to fit your exact needs 
in Wagner’s complete line. Bulletin 
MU-185 gives full information. 


WAGNER ELECTRIC CORPORATION 
6370 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES IN 31 PRINCIPAL CITIES 








WAAF Electro-Matic Air Filter, Kaufmann’s Dept. Store, Pittsburgh, Pa. 


Air Conditioning Contractors: Carrier Corp. 


SZctho-MAlle super-clean air 


PAYS A PROFIT! 


HE AAF Electronic precipitators 

shown above are part of Kauf- 
mann Department Store’s extensive 
modernization program. Super-clean 
air as part of the complete air con- 
ditioning system installed in this 
nationally famous store will save 
thousands of dollars annually in mer- 
chandise and will promote sales. 
AAF’s Electro-Matic was specified be- 
cause of its outstanding performance 
record in other famous stores such as 
Best & Co., N. Y.. ¢ 


Foley Bros., 


‘arson Pirie Scott, 


Chicago, Houston, Halle 


Bros., Cleveland ...and many others. 


Developed exclusively by AAF engi- 


neers, the Electro-Matic is the only 
automatic, self-cleaning, electronic 
precipitator. Widely used in the tex- 
tile, steel and other industries as well 
as commercially, the Electro-Matic 
maintains high efficiency filtration of 
fractional micron particles such as 
fumes, in addition to 
The filters are stand- 
units easily 


smoke and 
coarse material. 
ardized, self-contained 
installed in various arrangements to 


meet any air volume requirement. 


<i, 


a ; i 


EPEE ta 
sgaaeaans aioe 
PELE HS sits 


Exclusive features of the Electro- 
Matic are its automatic operation and 
self-cleaning function. This combina- 
tion reduces servicing to routine 
maintenance and insures maximum 
operating efficiency at all times. 


AAF makes the only complete line of 
air filters and electronic precipita- 
tors. If you have a problem requiring 
super-clean air see nearby 
AAF representative or write today 
for our Electro-Matic 
Bulletin No. 250-E. 


your 


Engineering 


cities Air Litter 


COMPANY, INC. 


373 Central Ave., 


Louisville 8, Kentucky * 


In Canada: Darling Bros., Ltd., Montreal, P. Q. | 
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0 Years of \ 
Heat Transfer Experience 


behind QTE Type 7 
CONVECTOR - RADIATORS 


Working miracles with heat has been the ed a reputation for giving service, not re- 
business of Fedders engineers since 1896. quiring it. 

Likewise, the talent, skill and experience of The performance of Fedders Convector- 
Fedders craftsmen have been responsible Radiators assures comfort, health and fuel 
for heat transfer products which have earn- economy for their users. 





4 


— ‘cook 
4 tr a ok e ” , 
‘ Buffalo Plant at 57 


on T. 
gaat Tonawanda Street, 


yieaN eon" 4 , Buffalo, N. ¥ 


Newark «Plant at 
304 Jelliff Avenue, 
Newark, -N. J 
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The production facilities of Fedders factories result 

in high quality with high volume economy. They 

are tooled, equipped and manned to provide Mr. 

and Mrs. America with better heating in keeping 
with modern standards. 
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@ FEDDERS TYPE F CONVECTOR.- 
RADIATORS are easily installed in living 
rooms, bedrooms, offices and institutions and 
other locations. They can be used with steam, 
and forced or gravity hot water systems. 

The cabinet can be used as a free-standing 


BUILT FOR MEN WHO 


1. Handsome styling, at home in any surroundings. 


2. Rounded edges and corners contribute to ap- 
pearance. 

3. Directional louvers in front panel direct the 
heated air actively into the room, assuring more 
uniform temperatures from floor to ceiling. 
Cabinet finished in an oven baked ground coat 
which does not affect (shade out) delicate 
pastel tints when finished after installation. 
Front panel easily removed for piping, inspec- 
tion or cleaning. 


, 


unit or partially recessed into the wall. Na- 
turally induced circulation of air entering 
through archway at bottom and actively flow- 
ing out through louvered grille at top assures 
more uniform temperatures and maximum 
comfort at all levels. 


KNOW THEIR HEATING 


. Closed ends and front panel conceal piping. 


7. Lower opening is amply high for convenient 
cleaning of floor and rug. 

8. Light weight, easily handled and completely 

packaged for simplified stocking, delivery and 

handling on the job. Package is labeled for 

easy identification for size. 

Heating element with copper tubes and alum- 

inum fins assures prompt response to thermo- 

static control. 
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FOR EITHER FREE STANDING OR SEMI-RECESSED INSTALLATIONS 


Using The 


Free standing installations are widely used in exist- 
ing buildings and where it is impractical to cut re- 
cess into brick or concrete walls. Also they are 
used when replacing other types of radiation where 
piping is already in place. 


Same Cahinet 


Semi-recessed installations are ideal for new con- 
struction and remodelling jobs both in household 
and commercial buildings. Front panel is design- 
ed so that only 114” need project from wall. 


HINTS ON LOCATING FEDDERS TYPE F CONVECTOR-RADIATORS 


Fedders Convector-Radiators are readily adaptable 
to various conditions based upon size of room, 
location of windows, weather exposure and decora- 
tive requirements. 


It is accepted practice to place Convector-Radia- 
tors under windows to offset heat loss and prevent 
cold spots at this point. Likewise, discoloration of 
walls is prevented. 


Where there are several windows in the room, it is 
advisable to place Convector-Radiators under the 
window with the most severe exposure based on 
prevailing winds, — usually northern or western. 
Where windows extend too far down to the floor 
level, the Convector-Radiators can be placed along 
side or at points next to outside walls parallel to 
or at right angles to the windows. This will take 
advantage of natural convection and at the same 


time, cold air at the floor level will be quickly 
drawn into the Convector-Radiator. 


FLOOR PLAN OF ROOM 


When unusually long, narrow rooms are encoun- 
tered, the Convector-Radiators should be located 
in such a manner that even heat distribution is 
secured in all parts of the room. It is often 
advisable to use two Convector-Radiators of small 
or medium size rather than one large unit to 
assure uniform temperatures. 


CONFORM TO DECORATIVE 
REQUIREMENTS 


Fedders Convector-Radiators are easily recessed 
into the walls. This makes them inconspicuous and 
eliminates interference with floor coverings and 
furniture arrangements. They can be finished in 
accordance with the decorative scheme of the room. 
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STEAM EDR HOT WATER 


Square Ft. EDR - 215° Steam, 65° Entering Air 


HEIGHT 





20” HEIGHT 
Average Water Temperature 


- | an = 210) 205] 200] 195] 190] 185] 180] 175 
20” 16.2 18.7 20.2 .7| 3.5] 3.3] 3.1] 2.9] 2.8] 2.6] 2.5] 2.3 
ae TT 618.7 = «T2327 24.2 5| 4.2| 4.0] 3.8] 3.6] 3.4] 3.2] 3.0] 2.8 
28° «6| «6232 26.8 28.8 -3| 5.0| 4.7| 4.5] 4.2] 4.0] 3.8] 3.5] 3.3 
32” 26.8 30.8 33.3 1] 5.8] 5.5] 5.2| 4.8! 4.6] 4.3] 4.1] 3.8 
36” 30.3 34.8 37.9 9| 6.5] 6.2) 5.9] 5.5] 5.3] 4.9] 4.6] 4.3 
40” 33.7 38.9 42.4 7| 7.2| 6.9| 6.5] 6.1] 5.9] 5.5| 5.1| 4.8 
44” 37.4 43.0 46.5 5] 8.0] 7.6] 7.2| 6.8] 6.5] 6.1] 5.7] 5.3 
48" 41.0 | 47.0 51.5 31 8.8] 8.4] 8.0] 7.4] 7.1] 6.6] 6.2] 5.8 
56” 48.0 | 55.5 60.0 910.3] 9.8] 9.3] 8.7] 8.3| 7.8! 7.3] 69 
64” 55.0 | 63.6 70.1 -5/11.8/11.2/10.7/10.0/ 9.61 8.9] 8.4] 7.8 
32” 35.9 38.9 | 41.4 | 8.1] 7.7| 7.4) 7.0] 6.5] 6.2] 5.8] 5.5] 5.1 
36” 41.0 | 44.4 | 47.0 .3| 8.8] 8.4] 7.9| 7.4] 7.1| 6.6] 6.2] 5.8 

~ 40" | 46.0 | 49.5 | 52.5 10.41 9.9] 9.41 8.9] 8.3] 8.0] 7.5! 7.0] 66 
48” 55.5 | 59.6 63.6 |12.6]11.9|11.4!10.8]10.1| 9.7] 9.0) 8.5] 7.9 
56" | 65.1 | 70.2 | 74.7 _$14.8)14.0/13.3/12.6]11.8/11.3/10.6] 9.9] 9.3 
64” 74.7 | 80.8 | 85.8 |16.9]16.0115.3/14.5]13.5]/13.0/12.1|11.4]10.7 
36” 45.5 51.5 56.0 |10.3] 9.8] 9.3] 8.8] 8.2] 7.9] 7.4] 6.9] 6.5 

40” 50.5 57.6 | 62.6 |11.4]10.9/10.3| 9.8] 9.1] 8.8) 8.2! 7.7| 7.2 

10” 48” 61.1 69.7 75.6  |13.8]13.1|12.5]11.9]11.0]10.6| 9.9] 9.3] 8.7 

56” 71.7 81.8 88.9 116.3]15.4]14.7/13.9/13.0]12.5]11.6]10.9/10.3 

64” 82.3 93.4 1102.0 $18.3/17.71/16.8116.0114.9114.3113.3112.5]11.8 











Depth Length 
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iii ew) HOT WATER... STEAM FACTORS 


Average Water Temperature in Convector-Radiator _ 








SE OC “i Sait 
SYSTEM | 215 210 205 | 200 195 190 185 180 ‘ 170 
__Foreed | 227 | 217 207 19% | 188 | 175 | 168 153 134 
Gravity 182 174 166 157 148 140 131 123 107 








TO SELECT CORRECT SIZE OF CONVECTOR-RADIATOR system will have an average temperature in the convector- 
FOR USE ON HOT WATER: radiator of 175°. What size convector-radiator should be 
lected ? 
1. Obtain correct hot water-steam factor from above es nes 
table. 1. The correct factor for a forced hot water system with 
an average temperature of 175° is 142. 
2. Divide heat loss (B.T.U.) of each room by this 2. A sq. ft. steam rating of 38.7 is obtained by dividing 
factor to obtain square feet of steam rating. the heat loss of 5,500 B.T.U. by the factor 142. 

3. A convector-radiator 6” deep, 40” long and 24” high 
has a rating of 38.9 sq. ft. as indicated in the steam 
capacity table above. This convector-radiator is cor- 

EXAMPLE: The Heat loss of a room has been estimated rectly sized for the estimated heat loss and will fit 

to be 5,500 B.T.U. One standard 40” window is in the under the 40” wide window with the sill 25” from the 

room with the sill 25” from the floor. The forced hot water floor. 


3. Select convector-radiator size for each room from 
steam capacity table. 
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Type 7 CONVECTOR- RADIATORS 


RATINGS c THOUSANDS of B.T.U. fer Zour (MBh) 


32” HEIGHT 
Average Water Temperature 








24” HEIGHT 





1 1 
4. é , 
5.5} 5.2] 4. 
6.5| 6.2] 5. 
7.5| 7.2| 6.8] 6. 

8'6| 8.1] 7.7| 7.4 
9.6| 9.1| 8.6] 8.2 
10.5|10.0] 9.5] 9.0 
11.7}11.1]10.5/10.0 
13.6] 12.912. 
15.9}15.1/14. 


4.7| 4.4 
5.6} 5.2 
6.0 
6.9 
7.7| 7. 
8.4| 8.1 
9.3] 9. 


4.4) 4.1| 3. 

4.9| 4. 

5.6] 5. 
7| 6.3] 6.1 
8.8] 8.4] 7. 7.0! 6. 
9.7| 9.2| 8. : .8| 7 
10.6|10.1] 9. ; 
12.6|12.0|11.3]10.8/10. ig A 
14.4/13.7/13.0}1 11.5/11.1/10.3 


Ni} Os} Ov) en) | co 


11.6|10.9|10.4] 9. 
13.6]12.7|12.2]11. 


30] Ni}! os! on] cn] a! co] 


10.1] 9.6] 9.1 10.7/1 18 


11.2}10.7|10.1] 9. 11.9]11.3)10. 
13.5]12.8]1 u ; , 14.4|13.7|13. 
15.9/15.1/14. ‘ / ; 5 17. 


Se bed 


18.3]17. 


0} 9.3 
1/11.3/10 

4.2}13.2/12.5/11. 

6.2)15.1/14.3]13. 


13.1/12.4]11.8}1 
15.8/15.0}14.2]1 
18.5|17.6|16.7|15.8)14. 
21.2/20.1/19.1/18.1/16. 


16. 6}1 : 19. 


ARCHITECTURAL AND MECHANICAL SPECIFICATIONS 


HEATING ELEMENTS — Convector-Radiator heating ele- 
ments to be of type suitable for two pipe steam or hot 
water heating systems. They shall be fabricated of seam- 
less copper tubes, aluminum fins, cast iron headers and gal- 
vanized steel side plates. Each header must have standard 
pipe tap inlet and outlet connections at top and bottom of 
each end. Holes in fins shall have die-formed flanged 
collars for large-area contact with tubes. Collars shall also 
serve as spacers between fins. Tubes shall be mechanically 
expanded into fin collars to provide metal-to-metal contact 
between tubes and extended surface. Tubes are to be per- 
manently expanded into headers by means of power driven 


brass ferrules. 


CONVECTOR-RADIATOR CABINETS—Type F Convecior- 
Radiator cabinets, with or without dampers as specified, are 


to be fabricated with back and ends of USS 20 gauge steel. 
Material for top and front to be USS 18 gauge steel. Ex- 
posed corners and edges to be rounded to 4%” radius. Front 
panels to be removable and to be held in position by two 
shoulder rivets at bottom and two quarter-turn quick acting 
fasteners at top. Integral grilles shall be of die-formed 
directional louver design. Edges of lower section of cabinet 
shall be of angle formation to provide formed base and 
eliminate raw edges. Entire cabinet and front panel shall 
be finished inside and outside with one coat of oven baked 
primer. Entire unit including cabinet and heating element 
to be manufactured by the same company. Provision shall 
be built in for readily adjustable pitch for proper return 
of condensate. Knock-outs shall be provided on each end 


of cabinet for convenient piping. 


In addition to Type F Convector-Radiators, Fedders offers America’s most complete line of 
other models for wide variety of special applications to suit every installation requirement. 
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DIMENSIONS C7 Typee F CONVECTOR-RADIATORS 




















Cabinet reference lengths are; 20”, 24”, 28”, 32”, 36”, 40”, 44”, 48”, 56”, 
64”. Actual cabinet lengths are always *%” longer than the reference length. 
The heights are exactly 20”, 24”, 32”. Depths are exactly 6”, 8”, 10”. 


Cabinets can be recessed any distance up to 14,” from the front as shown. 
This permits easy removal of the front panel. Recesses should be constructed 
Y,” longer than overall length and ',” higher than height of the unit to be 
installed. If a convector is recessed into an exposed wall the back of the 
recess should be covered with 4,” insulation. 


i 
: 
bd 
i 
: 


SV Nh Nn 


Side connections should be avoided on recessed installations when units with 
6” depths are used. 
Heating elements are fastened into the cabinets 544” from the bottom. 


To obtain pitch, loosen screws at desired end until element is lowered 





DIMENSION | , aes Baie RE INCE LE! ; 
Cc 20” , * a 56” 64” 
__6” Depth | 84 | _ 7 22; 267% | 307—- 
" ° ; 2: 26; 3075 
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cartons and properly labeled for easy identifica- 


Fedders Type F Convector-Radiators are shipped 
tion both in the stockroom and on the job. 


with heating element mounted in cabinet, ready to 
install as a complete unit. They are packed in 
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It’s time we got working mad! 


As we listen to the latest insults from 
Moscow, we're likely to get fighting 
mad. 


Instead, we’d better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect just one thing—strength. 
Behind the Iron Curtain they’ve been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—/ast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produce arms at the same time we 
produce civilian goods. 


We can do this double job if we all 
work together to turn out more for 
every hour we work—if we use our 
ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for the biggest reward of all 
—peace with freedom! 


THE BETTER WE PRODUCE THE STRONGER WE GROW 





FOR A FREE COPY OF “THE MIRACLE OF AMERICA” 
MAIL THE COUPON to Public Policy Committee, The Advertising 
Council, Inc., Dept. B.P., 25 West 45th Street, New York 19, N. Y. 





Name 


Address 





Heating, Piping & Air Conditioning 





Heating, Piping & Air Conditioning, April 1951 








WN 


For the “comfort” of radiant heat today 
steel pipe is first choice— 


Self preservation is the first law of nature and man’s urge 
to seek comfort is part of it. Civilizations long extinct knew 
that, too. The ancient Greeks had a word for it which means 
the same but doesn’t look nor sound as warm and friendly as 
our own word ‘‘comfort.”’ 


But in whatever language you say it, one of the ways of 
attaining comfort is by keeping warm, and the Ancients knew 
about radiant heating centuries ago. By passing smoke and 
hot gases from their fires through ditches and ducts, they 
warmed the floors and radiated heat throughout their homes. 


Today radiant heating brings sun-like warmth to every room, 
in a completely scientific and effective way, by circulating hot 
water through embedded steel pipe coils. Proved through more 
than 60 years of service in conventional hot water heating sys- 
tems, steel pipe has every quality required by modern radiant 
installations . . . low cost, strength, weldability, formability, and 
complete suitability. 

Yes, if the Greeks had known about it they would have had 
words to say “'steel pipe is first choice,’’ too. 


(comfort) 


d for it... eurragera! 
aie 












































The ancients utilized channels beneath their floors 
to draw hot gases through from firebox to chimney, 
as shown above, thus warming floors. 


Today steel pipe coils are embedded in floors or 
ceilings during initial construction to provide 
advantages of radiant heating. 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


350 Fifth Avenue, New York 1, N. Y. 
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ALCO ae 
MULTI-OUTLET f= = s=meaaam 
THERMO VALVES — a 
ONE VALVE DOES THE JOB OF MANY 


On multiple circuit systems, only the Alco Multi-Outlet Valve assures 


{ 
i 
compact construction ! . ye 


these results: 





@ equal distribution regardless of load changes @ stable control 
@ increased coil capacity @ higher operating suction pressure 


@ greater utilization of machine capaci 
SEE YOUR ALCO WHOLESALER gn . pay 


For all refrigerants; Y2 to 50 tons “Freon-12"; 2 to 36 outlets. Used by all major 


contractors and manufacturers of refrigeration equipment. 


Full details in Builetin 180. 


crigenentneninonen WM OO MAN AOE Sa of o B 


of Thermostotic Exponsion 
Volves; Evaporator Pressure 
Regul stors; Solenoid Valves; 86) 


\ 
fa neh wre harem oo, KINGSLAND AVE. « ST.‘LOUIS 5, MO. 
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Affords positive leaktight shut-off 
for all types of general service 


You are one step ahead when you specify Ohio Brass 
gate valves. The Flexitite Disc® provides 100 per cent 
tight shut-off on all types of general service, yet you 
don’t pay a premium price. Specially designed, the 
disc lifts clear to permit full unrestricted flow through 
the oversize valve port, and is absolutely leaktight in 
the closed position. 


This unique disc is self-adjusting because only the 
outer disc edges have been sawed to permit a slight 
flexibility but solid wedge strength is retained by two 
connecting posts which join the disc faces. Closing 
the valve squeezes the wedge-shaped disc into the 
seat slot. The slight flexibility (exaggerated in diagram 
above) allows the disc to adjust itself to any minor ir- 
regularities, and to form an all-around metal-to-metal 
seal between seat and disc. A seal that remains leak- 
tight even on hard-to-hold liquids like gasoline. 


Your nearby Ohio Brass Company distributor carries a 
full line of Ohio Brass gate valves featuring the Flex- 
itite Disc. He will be glad to discuss any of your 
plumbing and heating problems with you. 


OHIO BRASS CO. MANSFIELD, OHIO 


O-B No. 25 Line 4 to 3-inch 
size. Also available with solder- 
type ends, *% to 2-inch sizes. 
Both types can be furnished with 
conveniently placed drain plug. 


Heating, Piping & Air Conditioning, April 1951 





A LOT MORE PERFORMANCE 
FOR A LOT LESS MONEY 





Compare these 2 Re ES i> a BR ee ee ee et Be 8 
unbeatable low cost 
LIST PRICES 


Sateen mt SPS oS Oe Oe a ae Oe 
4x bus $5.35 = @ I SaRk? SRR BAe 
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THE ABSOLUTE ULTIMATE IN NOTE THESE SPECIAL FEATURES 


which give the Titus Airfoil No. 270 un- 


> SUPER EFFICIENT AIR DIFFUSION = “Ztich Sive,the Titus Airfoil No. 270 un- 


A NEW, LOW-COST AIR CONDITIONING GRILLE. You've @ Airfoil louvre —designed after the 
| wanted it — now you've got it. The Titus Airfoil No. 270 Airfoil section of an airplane. 
| combines all the exclusive superior features of the famous @ Solid section louvre construction 


Titus Airfoil Grilles and gives them to you in this great new for noise-free performance. 
grille AT A NEW LOW PRICE. @ Streamlined louvre with no sharp 
corners, no holes, no crevices. 


The new Titus Airfoil No. 270 has been time tested and @ One-piece, extra-heavy frame. 
proven after years of research. It also features the Airfoil Air-tight rubber gasket to prevent all air 
louvre with streamlined, smooth-as-glass, surface, which @ Two banks of louvres. leakage. 
knifes the air and gives more control than heretofore @ individual blade adjustment. 
thought possible. 

This amazing new Titus Airfoil No. 270 grille does every- 
thing the more expensive grilles do and Does Them Better! 

BEFORE YOU BID YOUR NEXT JOB, SEND FOR COM- TITUS MANUFACTURING CORPORATION 
PLETE INFORMATION ON THE TITUS AIRFOIL No. 270. WATERLOO, 1OWA 
You'll be amazed at all the performance features which are Gentlemen: Please rush me complete information including 
incorporated in this grille. They mean so much — YET Prices, Discounts ond Delivery on the new Airfoil No. 270. 


COST SO LITTLE. Nome. 
Address. 


E City 





Mail This Great Money-Saving Coupon Today! 
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Kenna 


COILS 


Give You te Much... 
CLEANER INSIDE SURFACE 


Hydraulic stretching loosens scale and oxides subsequently 
blown OUT of coil reduces danger of scoring compressor 
SAFER COlL—Having withstood 3000 psi for bonding is 
sofe-guarded against leaks. 

UNIFORM EVEN STRESS—in ALL nt ppochonicol and We are equipped to fabri- 


peg ra dere \ cate ANY type of Heating 
NITROGEN ATMOSPHERE BRAZING or Cooling Coils (any re- 


All header and distributor tube joints to the coil are phos- frigerant) as specified. Your 
copper brazed in gn inert Nitrogen Atmoqmere to eliminate 
abrasive scale. 


SS 


ee _| 


lm 


‘ 


an 


y| 
whe 


inquiries are invited. 


Write for Bulletins— 
NO-RUST FRAMES No. 47A—FINNED COILS 
Frames up to 72” are ALUMINUM. Larger sizes framed in No. 486—AIR CONDITIONING B 
LOWER UNITS 
di RFA 
steel, hot-dipped galvanized AFTER FABRICATION No. 491—EVAPORATIVE CONDENSERS 


ONE-PIECE FINS (até tenors) No. 494 COOLING TOWERS 
Solid plate type fin for ALL coils.. Redutes air 
resistance Requires less fan power. Minimizes fuzz 
and lint fouling. 
<e, , . r 
%,\ Underwriters Laboratories Approval* 
*Does not apply to water and steam coils — not required 


te 


SSUUVUOUEUEUAETADU ANAL EMA EEUU EO EA AETHER 
= ‘Refinement of Detail Marks the 
= Difference Between Ordinary 

= and Excellent’’ 
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The snow-shoveling system has changed... 
but the name on the pipe is an old one... 


SPANG CW 


Shoveling snow is slow, inconvenient, and labor-consuming. But the 
owner of an underground snow-melting system gets rid of snow as fast 
Qs it falls, merely by opening a valve. 

When you're installing a snow-melting system, specify “Spang CW 
Steel Pipe” . . . the ideal economical pipe for all closed heating systems. 
It's equally good under asphalt or concrete, and lasts for years in any 
location. 

Your men will like the way Spang CW Steel Pipe fits up . . . it bends 
easily and smoothly, is easy to cut and weld. And its uniform high- 
quality assures good, tight installations. 

Specify “Spang CW Steel Pipe”, the brand that's backed by our 110 
years of pipe-making experience. 

There's a supply house near you carrying Spang Pipe and a full line 
of fittings and equipment for snow-melting and radiant-heating systems. 
They are making every effort to meet today's great demand for Spang 
CW Pipe quickly and fairly. 


SPANG-CHALFANT 


Division of The National Supply Company 
GENERAL SALES OFFICE: Grant Bidg., Pittsburgh, Pa. 
District Sales Offices: Atlanta; Boston; Detroit; Houston; Los Angeles; 
New York; Phildeiphia; Pittsburgh; St. Louis 
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EFFICIENT 


Clear Water PUMPING 
UP TO 500 LBS. 





CLASS "RR" 
PUMPS 


For boiler feed and other clear water service 
where high pressures are encountered, “Buffalo” 
Class “RR” Pumps are a top value! On-the-job 
efficiencies are high. And, of prime importance 
to the user, these pumps are built to last. The 
photo above of a 2-stage “RR” shows the ample, 


heavy base, the oversize bearings and shaft, the 
generous thickness of the pump casing. All other 
parts are equally heavy-duty. WRITE FOR BUL- 
LETIN 980-B for the complete picture on “Buf- 
falo” Class “RR” Pumps. They’re available in 2- 
and 4-stage models with capacities up to 900 gpm. 


-® 


BUFFALO) PUMPS INC. 


171 MORTIMER ST. 


BUFFALO, NEW YORK 


Canada Pumps, Ltd., Kitchener, Ont. 
A:'BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Howell totally enclosed motors power these multiple drill spindles in the plant of a leading auto maker 


HOW MUCH ARE ELECTRIC MOTORS WORTH? 


The actual cost of the motors you see pictured here 
amounts to hundreds of dollars. 


| 
H 
. 
4 
: 
| 


But their true worth, in terms of supplying the 
power for these multiple drill spindles to turn out 
finished parts, runs into thousands. 


It’s tough applications like this which prove the 
real value of Howell Industrial Type Motors. For 
your jobs, Howell serves three ways: (1) by engi- 

Howell Type K Motor. Offers constant neering electric motors to your job; (2) by furnishing 
performance in the presence of dirt a 
dust, fumes and moisture. Sizes from 3 motors of the highest quality; (3) by serving you 
to 150 H.P. at 1800 R.P.M. Either vertical after the sale 
or horizontal mounting alter the sale. 

May we apply our facilities and engineering ability 


to your problems? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Howell Sanitary Motors meet the most 
exacting standards of the dairy and food 


industries. They contain no pockets HOWELL ELECTRIC MOTORS CO NOWELL MICH 


cracks, or crevices. Available for verti- \ ‘ 
cal or horizontal mounting j Precision-bu oe. motors since #915 
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HOW DO YOU CONTROL SUNLIGHT AUTOMATICALLY ? 


WHAT'S THE NEWEST THING IN AIR CONDITIONING CONTROL? 


HOW WILL TEMPERATURES HELP PATIENTS GET WELL AT ILLINOIS RESEARCH HOSPITAL? THIS IS... 


Your Progress Repor 


From Honeywell 





Ht at L pOGERS 


Wil 


Automatic Louvers Control Sunlight in California School 


Jn planning the new Will Rogers ele- clerestory that adjust automatically to 
mentary school in Ventura, Architect changing sun and cloud conditions 
Harold E. Burket wanted to “bring proved to be the answer. Honeywell 
inside” as much of the mild out-of-doors engineers, working with Mr. Burket, 
as possible. But California law says no designed and installed controls that make 
@irect sunrays shall enter a school sure the louvers obey the law—and still 
building! These giant louvers in the let in the maximum amount of daylight 





NOW! Electronic Air Conditioning Control! 
“Midget” Radiator Valve Ideal 


By applying electronics to air condi- Space Saver 


tioning control, a new system has been When the design of a building calls for 
developed that provides a new high pneumatic heat control. ies ll find 
standard of comfort. The electronic plenty of use for the VOS0O1—the 
thermostat that controls heating and Midget radiator valve that’s only one- 
cooling in this new Honeywell system fourth the size of the conventional 
is up to 100 times more sensitive than a valve. Its compactness makes it ideal 
mechanical thermostat. This means for concealed convectors—and for all 
much faster reaction to changes in load; other applications where you're pressed 
no temperature ‘‘over-shoot’’; no waste for space And because of its small size, 
of either warm or cool air. By specifying it’s easier to install and simpler to 
electronic air conditioning control you maintain. Special internal features 
give your client the ultimate in comfort. enable the VOSO1 to give true modula- 
And at the same time he’s getting a tion of heat delivery and the highest 
system that helps pay for itself through kind of performance. 

increased efficiency and lowered main- 
tenance costs 
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Trend in Home Heating Is to Zone Control 


With the accent on freer living and the 
rambling house, zone control of heat- 
ing has now become recognized as the 
most practical way to meet the varying 
temperature needs of different ‘‘areas”’ 
in the home. In the house above, for 


example, Architect David Searcy 
Barrow found the best plan was to set 
up separate zones for the living-dining 
area, the sleeping area and the utility 
area. And with a Honeywell thermostat 
strategically located in each of the three 
zones, the whole hbuse can be kept at 
the right temperature—no matter how 
changeable the weather. 


University of Illinois Research and Educational Hospitals 


When the University of Illinois’ new 
research hospital is completed on the 
school’s medical campus in Chicago 
sometime this year, it will be equipped 
with medical science’s latest and best 
instruments for probing the unknown. 


Holabird & Root & Burgee, 
Architects and Engineers, Chicag« 
Ernest L. Stouffer 
Supervising Architect, Urbana, Ill 


ne 


And playing an important part in 
helping to advance medical science will 
be Honeywell controls —conrrolling 
humidity, and furnishing the patients 
in each room with individual tempera- 
ture control 


E. P. Heckel and Associates, 

Special Consulting Engineers, Chicago 
M. J. Corboy Company, 
Mechanical Contractors, Chicago 


Honeywell 


Fut in 
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414 New Apartments—All With 
Personalized Heating Control 


The Algonquin Apartments — made up of 
six of the country’s finest functionally 
designed buildings—will be completed 
sometime this year on Chicago's South 
Side. Each of the buildings will have 69 
apartments —and each apartment will be 
equipped with Honeywell personalized 
heating controls. And to make sure of 
trouble-free performance, the heating 
plant in each building will be controlled 
by a Honeywell Aquastat system 


Herbert S. Greenwald, 
Sponsor 


Associated Architects 
Pace Associates, Chicago 
Ludwig Mies van der Rohe, Chicago 


* + * 


For additional information on any of the 
installations or products in this report, 
call your local Honeywell office. Or fill in 
coupon below and mail it to us today. 


MINNEAPOLIS-HONEYWELL 
REGULATOR CO. 
Dept. HP-4-23, Minneapolis 8, Minn. 


Gentlemen 


Please send me further information on 


[] Electric air conditioning control 
[] Midget Radiator Valve 

[] P H C for apartments 

[] Zone control for homes. 


Hospital heating and air 
conditioning controls 


Name 

Firm Name 
Address 
City 


Zone 








CCURACY... PRECISION... 
A exactness. These terms are 
important in measurements as dis- 
tant as a Star, or as near as the motor 
that powers your product. In the 
down-to-earth field of competitive 
selling, these terms mean efficient, 
long-term performance for your 
products, a selling advantage only 
precision motor manufacture 
can give. 

America remembers . . . and in the 
months ahead will look for products 
that are built to last. Realizing this, 
Emerson-Electric continues its 61- 
year policy of exhaustive research, 
scientific design and precision pro- 


¥ 


a 


Precision Built... for Star Performance 


duction to build motors that /ast. 
In this way Emerson-Electric and 
its customers will continue to meet 
the demand for quality merchandise. 


If you are looking for dependable 
motor performance in the Yo to 
5 h.p. range, get the facts about 
precision-built Emerson-Electric 
Motors. Simply write: 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


Specify 
Emerson-Electric 
Motors 
for Exacting 
Service 


EMERSON-ELECTRIC’S unique 
futtegineeri 
SERVICE 


solves your power problems 


Emerson-Electric Engineers are eager to 
collaborate with your own staff in design- 
ing and providing the proper motor appli- 
cation to your new or improved appliance 
or equipment. “TWIN- GINEERING” can 
save you costly engineering “back-track- 
ing,” and may suggest short cuts or im- 
provements of great competitive benefit to 
reer product. Write today for Free bulletin 
No. I 


EMERSON <> ELECTRIC 


MOTORS -«- FANS 


ee 
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deing an inadequate job of heating. 
The Wing Revolving Heater, by 
means of its slowly meving dis- 
charge outlets, lays an even, gently 
stirring blanket of pleasantly warmed 
aix over the working area, searching 
out remote corners, moving around 
and under obstructions and creating 
a healthful, live, invigorating atmes- 
phere for the workers. 


If you want specific information, 
consult Sweet's Catalog Piles for the 
name of the nearest Wing Represen- 
tative, or write direct. 


=) Bie 


Ewrepean Representative: W ANSON, Harew-Nord, Brasels, Belgivm 








HOTEL 
STATLER 


Where you 
really are 


a guest 











would have cheered a bath like this... 


THERE’S A REASON Next time you 

chuckle over one of these clever Statler cartoons in 

your favorite magazine, remember that there's a 

reason for the plentiful supply of hot water for the Sarco Type TR-21 self- 
operated Temperature 


guest’s bath: ' Regulator with flanged 
valve. Liquid expansion 
provides the depend- 


SARCO TEMPERATURE REGULATORS able operating force. 
on all hot water heaters, as for example at this new 
Statler in Washington, D. C. These regulators include 
one 6", three 4” and one 3” Sarco Type TR-21. 


For more than 25 years, Sarco self-operated Tempera- 
ture Regulators have been used as standard equipment 
on storage type hot water generators. 





For water always hot enough, never too hot, specify 
Sarco. 


New bulletin No. 603 lists tem- 
perature controls for every type 
of water or oil heater. 


A | [ ) Front of a horizontal storage 
water heater in the Hote! Statler, 

Washington, D. C., showing the 4” 

COMPANY, INC. All five water heaters are 

equipped with Sarco Temperature 


EMPIRE STATE BUILDING, NEW YORK 1, N.Y. 
SARCO CANADA LTD., TORONTO 5, ONTARIO 


REPRESENTED !N PRINCIPAL CITIES 336 
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COOLING TOWERS 


You'll Want to Specify 
The 


Pritchard “SRF” TOWER! 


Low cost Pritchard Series “SRF” Cooling Towers are especially de- 
signed for air conditioning or refrigerating installations requiring 
3 to 24 tons capacity. Louver boards, louver posts and top framing 
are made of finest California Clear-Heart Redwood for long life. 
Steel pipe distribution system assures efficient, trouble-free per- 
formance. 

“SRF” Towers are shipped complete with basin. “Slip-fit” construc- 
tion gives easy access to interior of tower. All bolts, nuts, washers 
and nails needed for complete assembly are included. 

Full instructions furnished for quick field assembly. 





For lowest initial cost, longest life, greatest effi- 
ciency, specify and install the Pritchard “SRF” Tower! 
Your inquiry invited. 


Write for FREE Bulletin No. 5.9.081 








EQUIPMENT DIVISION 


oF itchard , 
J JI Co. 


UALITY 
“ Dept. No. 56 908 Grand Ave., Kansas City 6, Mo. 


Specialized Process 





EQUIPMENT District Offices 
CHICAGO @ HOUSTON © NEW YORK © PITTSBURGH © TULSA © ST. LOUIS 
Representatives in Principal Cities from Coast to Coast 
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Product improvement and lower cost are 
two direct routes to increased sale-ability 
. and in many applications, Hussey 
Copper provides the answer on both counts. 
Designing with this ageless metal assures 
both lifetime durability and lasting beauty 
. .. along with outstanding corrosion resist- 
ance and unmatched electrical and thermal 


; 





(MAIO Meet 
semen et oe 





conductivity. In addition, Hussey Copper 
offers the cost-cutting advantage of easy 
forming and fabrication, and rapid assem- 
bly by brazing, crimping, riveting, bolting, 
or laminating to other materials. 
Adaptable Hussey Copper is available 
in shapes, sizes and gauges to meet every 


need. 


Sheet... Strip... Coils... 
Fabricated Products (Rods . . . 
Wire ... Tubing . . . Nails) 








TT 


- 


ay 


Cc.G. HUSSEY & COMPANY 
(Division of Copper Range Ce.) 
ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA, 


7 convenient warehouses to serve you 
PITTSBURGH, 2850 Second Avenue «+ CLEVELAND, 5318 St. Clair 
Avenue « NEW YORK, 140 Sixth Avenue « CHICAGO, 3900 N. Elston 
Avenve «¢ ST. LOUIS, 1620 Delmer Boulevard + PHILADELPHIA, 
1632 Fairmount Avenue © CINCINNATI, 424 Commercial Square 
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If you’re planning to use ONE-PIPE STEAM 
to cut installation and maintenance costs .. » 


=. Team Up With 
< \\. MODINE QUIET-SEALS* 


Kwhat is a QUIET-SEAL? 


“Quiet-Seal”’ is the trademarked name of a Modine 
Convector designed specifically for use on 1-pipe 
steam systems. Patented heating unit (above) 
provides fast, smooth, quiet performance at full- 
rated capacity. Because steam, condensate (and 
air, when present) all flow in one and the same 
direction, the basic causes of water-hammer, gurg- 
ling and spitting of air-vents are eliminated, Free 
and easy venting prevents air binding or water- 
logging...a cause of slow response and reduced 
capacity. 

Many thousands of Modine Quiet-Seals now 
in service, prove conclusively the possibility of 
providing excellent 2-pipe convector performance 
on 1-pipe steam systems. 

Quiet-Seals Improve 1-Pipe Steam Per- 
formance — By permitting superior temperature 
control and system balance, Quiet-Seal Convectors 
greatly improve 1-pipe steam performance. 

Having approximately 1/17th of the metal mass 
and 1/20th the internal volume of an average cast 
iron radiator, Quiet-Seals heat up many times fast- 
er...and as a result... almost simultaneously. 

With Quiet-Seals, a 1-pipe steam system can 
be brought up to temperature much more rapidly 
than with ordinary radiators. Temperature require- 


Free Bulletin Available — For additional 
information on Modine Quiet-Seal Con- 
vectors and |-pipe steam heating, get new 


ments in all parts of a building 
are quickly satisfied. Conse- 
quently —unbalanced perform- 
ance, caused by excessively long 
heating-up periods, is avoided 
...and the difficulty of pro- 
viding satisfactory temperature 
control is eliminated, 


Damper Modulated Heat Delivery for Comfort 
and Economy — Personalized room temperature 
control by manual adjustment of convector damp- 
ers eliminates expense of valves . . . discourages 
wasteful over-heating. When valves are used on 
1-pipe steam radiators, they must be of the “‘on- 
and-off” type which do not permit modulation 
of heat delivery. Only convectors offer this im- 
portant refinement in 1-pipe steam heating. 








— 
ms oe 

















Bulletin 250-8. Call your Modine represen- ° 
tative... listed in the classified section of 

your phone book. Or write to Modine Mfg. g 
Co., 1509 Dekoven Ave., Racine, Wisconsin. C 0 N Vv t C T 0 R 
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In every 
temperature 
range — 
KEASBEY & MATTISOW 
INSULATIONS 
DELIVER MORE HEAT | . 
TEs o a .-. 


Charles, la { the Gulf States Utilities C 
Tex insulation Contractor: Arms! 


& Mattison Hy-Temp with the superior insu- 
lating qualities of ‘‘Featherweight’’ 85% 
Magnesia. This makes Hy-Temp Combination 
Insulation suitable for exacting temperature 
control up to 1900° F. 


Whatever your heat insulation problem, you'll 
find a Keasbey & Mattison covering that will 
solve it better. Consider the two|K&M Insula- 
tions used in the above installation, for instance: 


“FEATHERWEIGHT:” 85% MAGNESIA 


Keasbey& Mattison‘‘Featherweight”’85% Mag- Your Keashey & Matiloon Gletributer — whe ts 
nesia withstands temperatures up to 600° F. an experienced applicator — will be glad to 
without loss of insulating value. It is struc- give you complete information on these or any 
turally strong, yet exceptionally light in weight. K&M Insulations. Or, write us direct. 
Alternate heating and cooling, wetting and 

drying does not effect its insulating properties. Nalave made Chsbesles. . 

Its thermal efficiency remains unaffected after Keasbey & Mattison has made ¢ 

years of service. it serve mankind since 1873 


HY-TEMP COMBINATION 


This efficient and practical insulation combines 


KEASBEY & MATTISON 


the high heat-resistant properties of Keasbey COMPANY + AMBLER + PENNSYLVANIA 





THERE’S A KEASBEY & MATTISON INSULATION FOR EVERY NEED 





INSULATION 





DUPLEX 

AIR CELL 

FINE CORRUGATED AIR CELL 
SPECIAL FINE CORRUGATED AIR CELL 
SIMPLEX "SUPER SHRUNK" 
“FEATHERWEIGHT” 85% MAGNESIA 
BESTFELT 

HY-TEMP 

HY-TEMP COMBINATION 
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Fig. 544P 


JOB-FITTED 


for longer disc and seat life... 
where accurate control is a must 


Like all valves inthe complete KENNEDY line these 
bronze globe valves are JOB-FITTED .. . speci- 
ally designed and engineered for the job they have 
to do! 

UNION BONNET RING, heavy bronze section with 
extra thread engagement to assure a tight joint. 
Union bonnet makes a valve easy to dismantle 
and reassemble. 

STEM, Naval Brass Rod, Acme threads, large di- 
ameter with extra thread contact .. . extremely 
resistant to wear. 

PACKING, molded rings of graphited, wire-in- 
serted asbestos designed for high pressure service. 


PLUG TYPE DISC, nickel copper alloy, has extra 
wide seating surfaces for precise throttling con- 
trol... is exceptionally resistant to scouring or 


wire drawing. 
RENEWABLE SEAT RING, nickel copper alloy, 


ground to match disc in each valve to assure full 
bearing surfaces over entire contact area of each. 


KENNEDY Fig. 544P, plug type disc, and Fig. 544, 
full-way disc, are designed for 300 Ibs. steam, 
600 Ibs. WOG. Fig. 138P, plug type, and Fig. 
138, full-way disc, for 200 Ibs. steam, 400 Ibs. 


WOG. 


WRITE FOR BULLETIN 108 
VALVE MFG. CO. 


K ‘ N N E DY ELMIRA, NEW YORK 


VALVES + PIPE FITTINGS > FIRE HYDRANTS 
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NOW PRECIPITRON... 


THE ELECTRONIC AIR CLEANER 


IS AVAILABLE AS A COMPLETE “PACKAGE” 


Sala Yo 


Westinghouse PRECIPITRON, the electronic air cleaner, has long been used where 
clean air is a must. Its wide acceptance is due to three factors: 1) its design— 
invented by Westinghouse and developed through years of engineering 

and application experience; 2) its efficiency—three times more efficient than the best 
mechanical air cleaner; 3) its dependability—proved by countless installations. 


MATERIAL PROCUREMENT - ENGINEERING EXPENSE 
INSTALLATION EXPENSE - TIME AND MANPOWER 


In industrial plants and commercial buildings, soilage, contamination, 

or rejects caused by airborne dirt and foreign matter is eliminated 

by PRECIPITRON. Circulating air for individual rooms or for large areas of 
plants and office buildings can be made free of dust, dirt, pollen, and oil mist. 


NOw, Westinghouse announces a new model which incorporates all the 
features of the standard line, and adds the convenience and money-saving advantages 
of a factory-designed, factory-matched encased unit. 


HERE’S WHAT IT MEANS TO YOU: 


with safety interlocks are pre-installed . . . all parts fit 


Material Procurement Reduced. Everything you need 
. even the hardware is included! 


is provided . . . no searching for scarce parts or sup- 


plies, or resoving to substitutes . . . 18-gauge casing 
and 10-gav.;< tank of galvanized steel assure rigidity ; 
entering : ide baffles provide proper air distribution. 


Eliminates Layout and Eaclosure Design. Complete 
unit available in capacities from 8,000 to 44,000 cfm 
comes ready for assembly at the site . . . flanges 
punched for duct connections . . . sealed access doors 


Masonry Work Reduced or Eliminated. Drain tank for 
flushing away collected dirt lays into place and unit 
bolts to it . . . range of 24 sizes from 8' x 5' x 5' to 
8' x 10' x 11' permits matching to the job. 

Saves Time and Manpower. Prefabricated parts, factory- 
matched, save assembly time and assure proper in- 
stallation . . . highly skilled labor not required. 


you CAN BE SURE...1F ITS 


tarts 
sper ney Lites. ‘ tg .) 
= 


oe t Ps 
acta Ee ES 
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New 

Encased Precipitron 
Electronic Air 
Cleaner 


Read about these and many other benefits such as accessibility, 

ease of maintenance, and undivided responsibility. Ask for 

application data DB 93-820 TODAY, and see for yourself how 

the PRECIPITRON Encased Unit can save you money. Wes- 

tinghouse Electric Corp., Sturtevant Division, 132 Damon ; / 

Street Hyde Park. Boston 36. Massachusetts 1. Furnished complete and ready for assembly . top, 
i 7 yaaa : sides, and base with drain pan, prefabricated and 

factory matched. 


CONSTRUCTION FEATURES 


90% or 85% Blackness Test Efficiency. 
24 sizes, capacities from 8,000 to 44,000 cfm... 
standardized construction—8' length in direction 
of air flow; nominal heights, 5' to 10'; nominal 
widths, 5' to I1'. 

. 18 ga casing and 10 ga tank of galvanized steel and 
welded construction—hardware included. 


Write for booklet 
DB 93-820 toda) ! 


Punched inlet and outlet duct flanges. 

Right or left side access doors—sealed to eliminate 
leakage 

Door interlock switches for operator safety 

No moving parts—low maintenance. 

Aluminum cell construction—corrosion resistant, 
easy to service 

Self-regulating power pack —low power consump- 
tion. 

Entering-side baffles for proper air distribution— 
leaving-side filter frames optional 

Complete accessibility for inspection, washing, 
maintenance 











INDUSTRIAL FANS MECHANICAL DRAFT FANS 


in an i reg Sen! 
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ZONED FOR COMFORT 


and 


ZONE 1—Kitchen, 
Utility Room, and 
Servants’ Quarters. 
ZONE 2—Living 
Room, Den, Dining 
Room, and Game 
Room. 


ZONE 3—Bedroom 
Wing. 


GAS, Ol, | 
STOKER- Thrush 
FIRED Water 


Heate 
BOILER aa 
As many zones as 


needed may be 
supplied from 
one boiler. 





foreed 
circulating 
TROL HOT WATER HEAT 


ANY HOT WATER heating plant may be zoned easily 
and inexpensively with Thrush Flow Control System, to supply as 
many zones as are needed from a single boiler. These zones may be 
in the same house or in adjacent buildings, often greatly reducing 
equipment cost because the one boiler replaces many. Only a Circula- 
tor, with Relay Transformer, Flow Control Valve, and a Radiant Heat 
Control are added for each additional zone . . . simple units which 
give dependable and individual comfort control in each zone. Thrush 
Water Heater eliminates the need for separate domestic water supply 
as the same heating boiler automatically provides plenty of hot water 
for kitchen, laundry and bath summer or winter. Ask your whole- 
saler today for more information or write Dept. E-4 for bulletin on 
Zoned Heat. 


Horizontal Thrush 
ater Circulator 


No. 201 Radiant 
Heat Control 


Vertical Flew Mm. A. THRUSA aaa 


Control Valve . 
ee ag TE cn. = 


with air tube. 
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Change Fan Speeds 
This Fast, Low Cost W 


€ THESE ADVANTAGES are yours with 
Vari-Pitch drives: 


1 There’s a wide range of types and sizes 
to fit operating conditions. Big or small, 
Stationary control or Motion control types 
are available, 


2 Texrope drives are noiseless and tend 
to dampen vibration of other parts. 


3 It takes only a few minutes to change 
the speed of a fan equipped with a Vari- 
Pitch Stationary Control drive. Takes even 
less time to balance and adjust system with 
Motion Control drives. 


4 You get an infinite number of speeds 
from one sheave, 


5 Speed of fan will not change once it 
has been set. 
PLUS VALUES 

One phone call brings you everything you 
need for your drive — motor, base, starter, 
sheaves and belts. In addition, you get the 
extra engineering help in field and factory 
that comes from Allis-Chalmers long ex- 
perience. For A-C has more V-belt drive 
installations in industry than any other 
manufacturer, 


Get one day, one call service on your 
next fan job by calling your nearest Allis- 
Chalmers Authorized Dealer or Sales 
Office, or write for bulletin 20B6082B, 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3327 


Texrope and Vari-Pitch ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS “ 
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Serviced... 


by Allis-Cholmers Authorized Declers, 
Certified Service Shops and Sales Offices 
throughout the country. 


, MOTORS — \; to 
25,000 hp and up. 


CONTROL — Manvel, 
magnetic and combina- 
tion storters; push but- 
ton stations and compo- 
ments for complete con- 
trol systems. 


PUMPS — Integral 
4 motor ond coupled 
types from % in. 
to 72 in. discharge 





nya ha ean ARR EGO 





Wherever refrigeration is 
used, ACME major compo- 
ments are in evidence and 
have deserved the preference 
of the Industry for more than 
30 years — Write for Cata- 
log and further information 
on any item required. 


*Trade Mark 





for engineering QUALITY 
and PERFORMANCE 


When you specify “ACME” your equipment problem is 
greatly simplified, because the “ACME” Line is so complete 
that you will always find a product, model and size tailored 


to fit every refrigeration requirement. 


DRY-EX* WATER CHILLERS 

More than 700 combinations of 
heads, baffle spacings and tube 
lengths, capacities from 1 to 200 
tons. High rate of heat trans- 
fer; replaceable tubes; optional 
choice of single or dual circuits 
on 12” or larger; positive oil 
return without the need for oil 
separator; improved head de- 
sign, tube hole grooving, tube 
rolling and baffle construction, 
make ACME DRY-EX* Water 
Chillers truly outstanding. 


EVAPORATIVE CONDENSERS 

for Freon or Ammonia in more 
than 30 models with capacities 
trom 120,000 to 1,250,000 
BTU/Hr. Through tube con- 
struction; Electro tin plated 
baffles, Oil bleed connections 
provided if load drops below 
design load, Cast Steel Heads — 
these and other advantages ex- 
emplify the superior quality you 
get when you specify ACME. 
ACME OIL SEPARATORS 

Two separate series, Ten Mod- 
els for Freon and six for Am- 
monia. ACME Oil Separators 
provide positive oil separation, 
are easily accessible, require 
practically no maintenance and 
help to muffle compressor dis- 
charge noise 

ACME CONDENSERS 

Are noise-free, easy to clean and 
have leak proof joints. A com- 
plete line of Freon, Ammonia, 
Shell and Tube and Shell and 
Coil is offered. You can choose 
from more than 120 standard 
sizes to get the right model to 
meet every requirement. 


ACME COOLING TOWERS 

Available in capacities from 3 
to 40 Tons. Induced draft de- 
sign offers increased efficiency, 
with quiet operation and water 
saving features. Housing con- 
structed from 11 and 14 Ga. 
steel. NON-CORROSIVE Cool- 
ing Pads. Hot-dip galvanized 
after fabrication. 

FLOW-COLD* LIQUID CHILLERS 
Self-contained, compact and effi- 
cient Units completely wired 
and with refrigerant piping 
completed and tested at the fac- 
tory. Can be used for heat-pump 
application where suitable heat 
source is available. 


ACME LIQUID RECEIVERS 
Offered in more than 70 stand- 
ard sizes, from 65"x18” to 30” 
x240”, for Freon, Ammonia or 
other refrigerants — are easy to 
install and maintain. 


HI-PEAK* WATER COOLERS 

have large storage capacity and 
are galvanized after fabrication. 
Offered in seven standard sizes. 
For intermittent or continuous 
operation. EVERDUR Tank 
and factory insulation are op- 
tional. 

BLO-COLD* INDUSTRIAL 

UNIT COOLERS 

Five distinct series in more than 
260 combinations with dry coil 
operation or continuous brine 
spray defrosting or for flooded 
Ammonia operation. Coils are 
easily accessible, fan sections 
are separable and large doors 
facilitate inspection. Hot Dip 
galvanized after fabrication. 


INDUSTRIES. INC. wienican 


CONTINUOUSLY SERVING THE REFRIGERATION 


INDUSTRY SINCE 1919 
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Tyre STEEL 
BOILER 





with the famous 


BURNHAM 


FIRE 
TRAVEL 


e > times - back-and-forth fire travel 
means heat transfer is more efficient — 
you get more BTUs per unit of fuel! 


THE BURNHAM “COMPACT TYPE” Welded 
Steel Boiler with this famous feature is notable for 
low flue temperatures, high boiler efficiency and 
low fuel costs. Capacities for SBI Steam Hand- 
fired range from 3,000 to 35,000 sq. ft. and SBI 
Steam Automatic from 3,650 to 42,500 sq. ft.; SBI 
Hot Water Hand-fired range from 4,800 to 56,000 
sq. ft. and SBI Hot Water Automatic from 5,840 
to 68,000 sq. ft. 


Long experience and intensive research have 
produced in this efficient BURNHAM Steel Boiler 
the last word in quality and dependability. 


Some of its outstanding features are: Large 
steam dome permitting quick, easy steaming with- 
out priming. Rapid, continuous water circulation 
for efficient heat transfer. All sediment settles away 
from hot surfaces. Low water line for easy installa- 


tion and piping. Plenty of clean-out plugs. 


For schools, apartments, greenhouses and similar 
installations the BURNHAM “COMPACT” Steel 
Boiler provides dependable low cost heat. Send 
for 8 page catalog with full details and ratings. 


Copper coils, storage or tankless type, can be installed in 
all sizes for an abundant supply of domestic hot water. 


BURNHAM CORPORATION 
Irvington, New York Dept. HP-41 


Please send copy of catalog S$B-104 giving details 
and ratings on Burnhom Stee! Boilers 


Nome 


“PHONEERS OF RADIANT BASEBOARD HEATING” 


Arete COME INET Gry 


‘SBI- 
tare -ongcass- #8", 
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Address 


IRVINGTON, N. Y.,, Dept. HP-41 op a 








Theres only one 


TAPER'LOCK 


TAPER-LOCK bushing grips the shaft for This insures equal belt tension. Every belt 


the full length of the bushing — holds 
sheave with firmness of a shrunk-on fit. 
No wobble. Taper-Lock runs true! 

No flange—no collar—no protruding 
parts. Flush machine-tool appearance. 

Finest grade of close-grained semi- 
steel, cast in the Dodge foundry. 

The grooves, machined on precision 
equipment, have identical pitch diameters. 


pulls its share of the load! 

TAPER-LOCK sheaves are available 
from distributors’ stocks in complete range 
of sizes in A, B, C and D grooves. 


DODGE SEALED-LIFE BELTS have spe- 
cial protection for tension members, insur- 
ing longer belt life. Perfectly matched to 
TAPER-LOCK sheaves. 


DODGE MANUFACTURING CORPORATION, 1600 Union Street, Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local 
Dodge Distributor. Factory trained by 
Dodge, can give you valuable assist- 
ance on new, cost-saving methods. Look 
for his name under “Power Transmission 
Equipment’ in yourclassified phone book. 


of Mishawaka, Ind. 








V-BELTS AND TAPER-LOCK SHEAVES  DODGE-TIMKEN PILLOW BLOCKS ROLLING GRIP AND DIAMOND D CLUTCHES SOLID STEEL CONVEYOR PULLEYS 








FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO, ILLINO} 
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Ay] fas —s 
Bundyweld Tubing shines = 
me 





in better radiant heating systems 


Shines in on-the-site fabrication, too. 


Bundyweld is the only tubing double-walled from a 
single strip, with an exclusive beveled edge. It is 
copper-brazed, perfectly bonded through 360° of wall 
contact, into a solid-walled tube with thinner yet 
stronger walls. It is held to close tolerances. 


Scale-free and smooth inside and out, Bundyweld ar- 
rives at the building site in twenty-foot lengths, with 
one end expanded if specified. 


One man quickly bends grids on a simple wood or metal 


Bundyweld Tubing je 


DOUBLE-WALLED FROM A SINGLE STRIP 


form and joins them by soft or silver soldering. Two 
men easily position the lightweight, rigid, joined grids. 
Bundyweld shines, too, in your radiant heating sys- 
tems. It’s extra sturdy with a margin of safety against 
leaks or bursts under normal pressure. Its thinner wall 
radiates heat faster for more effective performance. 
You can already see that Bundyweld offers many 
unique performance and fabrication advantages that 
mean time, work, and money saved. But there are 
more. Check Sweet’s Architectural File for details. 
Or write us. Bundy Tubing Company, Detroit 14, Michigan. 





WHY BUNDYWELD IS BETTER TUBING 


continuously rolled 
twice around laterally 
into a tube of uni- 


metcl, Then it's. + form thickness, ond 
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possed through a fur- Bundyweld.., 
nace. Bonding metal 
fuses with basic 


metal, pristo— 


i 





10%" 0.0. | 
NOTE the exclusive patented 
Bundyweld beveled edge, which 
offords a smoother joint. absence 
of bead and less chance for 
any leakage. 


double-walled and 
brazed through 360° 
of wall contact. 





FIELD REPORT 


...actual quotations reporting on new 
Electromaze installation in Eastern Pennsylvania 


CUSTOMER REPORTS: “We are pleased with 


its operation, compactness and the fact that the 


cells can be removed for cleaning. ” 


CONTRACTOR REPORTS: “It is the easiest and 


least expensive electric filter to install.” 


EASIEST TO CLEAN! Due to extra wide collector 
plate spacing in Electromaze cells, the filter can be 
quickly cleaned in place with a pressure hose. If manual 
cleaning does become necessary the cells can be readily 
removed for cleaning. Ask your Consulting Engineer 
or contact your nearby Air-Maze representative. 
Air-Maze Corporation, Cleveland 5, Ohio. 


EASIEST TO INSTALL! Electromaze is a new kind of 
electrostatic dirt precipitator made up of individual 
cells that slide in and out like filing cabinet drawers. 
Cellular steel frames come in pre-fabricated sections. 
All you do is bolt the sections together. Contractors 
report that Electromaze requires 509% less time and 
effort to install! 


AIR FILTERS os sara LIQUID FILTERS 

SILENCERS . - OIL SEPARATORS 

SPARK ARRESTERS GREASE FILTERS 
THE FILTER ENGINEERS 
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ORANGE SHOWS OIL CIRCUIT 


COPELAMETIC 


The ACCESSIBLE Hermetic 


piece compressor and motor housing main- 


Smooth, quiet Copelametic gives the great- 
est value for your air-conditioning dollar. tains perfect alignment for bearings and 
cylinders. Large integral cast fins around the 
housing dissipate heat rapidly for highest 
efficiency. In addition, motors are water- 


cooled above 2 H.P. 


Look over the BTU ratings and you'll see what 
we mean. Copelametic is the hermetic that 
combines all the finest features of all types 
of units. It is field-accessible ... never a 
reason to return it to the factory. Copelametic units can be used on any 
: rs application now served by open units. Motors 
Copelametic eliminates belts, seals and 
; "s + " for any standard currents. Models from 1/6 
t 4 i - 
manual motor oiling e cutaway illustra H.P. to 7% H.P., inclusive. 
tion shows how oil reaches all bearing 


surfaces by forced-feed lubrication. The one- WRITE, WIRE or PHONE for full details. 
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A TYPICAL REPORT: 


Users of fabricated tubular parts know that when they buy from H & H, they 
buy precision. Every unit we deliver reflects the expert care with which it is 
fabricated. The machine which produced the piece shown above is but one 
example of the many facilities that H & H can employ to fabricate even the most 
complicated part. No matter how exact your requirements, you can be sure 
that H & H has the men, the methods and the machines necessary te give you 


the best in precision-finished fabricated parts. 


Fi “ete 
dnitathmation H & H TUBE AND MANUFACTURING COMPANY 


246 N. Forman Avenue * Detroit 17, Michigan * Vinewood 2-3600 


XS oe he) Y, \\ fc 
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METALFLO - LOCKSEAM + COIL STRIP AND SEAMLESS TUBING - TUBULAR PARTS 
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provided by M 


° jenc is 
New heat saving were « durability is b 


Covering. Extr , 
factured on the latest type ° 
+ ‘ 

ards. It does n° wet 
water leakage- It cane coe 
assured, with no spaces ent: 
modern manufacturing faciliti 

you specify Mun 

information 

sagt Ok 7205 Tonnelle Avenue. 


tive smo nisn 
strength 


: ied 
yilt into this insulation. It 's P 


automatic equipmen 
‘npowder”, settle or disintegrat 
; n attractive, 
he 

the escape of ' 
+ for the production of heat ins 
ia Pipe Cov 

pee ae rit ies Cork Corporation, 


ions. 
and recommendatio North Berge", New Jersey: 


ovides attrac 
A a * moximum 


. lation 
5% Magnesia pre v8 1. . 


and resistance to vibration. 


cision manu- 
t to insure uniform stand- 
e. It is unaffected by —" | 
smooth finish. Precision pipe " , 
at. You benefit from the mos 


ylation when 


ing. Write for specification 
ering. ' 
Insulation 


INSULATION FOR HIGH & LOW TEMPERATURE 





ATLANTA: 339-41 Elizabeth Street, N.E. 
BALTIMORE 30: 612 Battery Avenue 
BOSTON: 57 Regent St., North Cambridge 40 
CHARLOTTE, N. C.: 507 S. Cedar St. 
CHICAGO 16: 2601 Cottage Grove Avenue 
CINCINNATI 2: 427 West 4th Street 
DALLAS 1: 601 Second Avenue 


MUNDET DISTRICT OFFICES 


DETROIT 21: 14401 Prairie Street 
HOUSTON 1: Commerce and Palmer Streets 
INDIANAPOLIS: 15 E. Washington Street 
JACKSONVILLE 6, FLA.: 800 E. Bay Street 
KANSAS CITY 7, MO.: 1401 St. Louis Avenue 


LOS ANGELES (Maywood): 6116 Walker Ave. 


NEW ORLEANS 16: 315-25 N. Front Street 
NEW YORK 17: 331 Madison Avenue 
PHILADELPHIA 39: 856 N. 48th Street 
ST. LOUIS 9: 3176 Brannon Ave. 
SAN FRANCISCO 7: 440 Brannan Street 


in Canada: Mu: det Cork & Insulation, Ltd. 


35 Booth Avenue, Toronto 
Write us for name of our nearest representative if there is no Mundet office in your city. 
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of the slab and the fill beneath th 
conductive foundation wall. 


Note also the 6 inches of clean g 





"in more uniform temperature con 


5106 


loss to the ground, offers protectic 


to insulate against heat loss 


radiant floor panels of 


basementless houses 


In basementless houses, where a radiant pan 
direct contact with the foundation wall, heat ¢ 
perimeter of the slab constitutes a major heat 
_ conducted in the ASHVE Research Laboratorie 
importance of insulating the floor panel from 


In this design a waterproof insulation separat 


This design, « 
for installin 
panels, with 
tions, is available 
sheets convenient for filing 
for your copie 
American Bra Comp 
Waterbury 20, Connect 
In Canada Anacor 
American Brass Ltd 
New Toronto, Ont 


nothing servec like A Nl AC Oo Nd D A COPPER TUBES 


Heating, Piping & Air Conditioning, April 1951 


74 





American Blower—:z 


Type TM 
Gyro! Fluid Drives 


Venturafin 
Unit Heaters 


Utility Sets 


Mechanical 


Ventura 
Draft Fans 


Ventilating Fans 
Dust Collectors 


Air Conditioning 


Heating and 
Equipment 


Industrial Fans 
Cooling Coils 


differen c 
Look 


produc ts, the 


All air handling equipment is not alike. There's a vast 
in quality, design, quietness, operating costs and efficiency 
before you buy and you'll buy American Blower 


accepted standard and proved in test after test by buyers 


Product of the month 


American Blower Class 8 Air Washer and Dehumidifier 


1 time-honored name in air handling 


a % 


Handlifig 
For @r 
Blow ce 


In Pittsburgh, as in other cities, American Blower Air 
Products serve commerce, industry and public utilities 
data in the Pittsburgh American 
1-3496. In other areas, consult your phone hook 


handling area, call 


Atlantic 


Cleaner, fresher air for your business! 


Clean, washed air, properly humidified, is an asset to any busines§ 
especially during the hot summer months 

That's why we're placing special emphasis this month on America 
Blower Air Washers and Dehumidifiers 

Three standard classes are available: the Class 8 Air Washer and 
Dehumidifier—a highly efficient heavy duty unit with two banks 
of sprays in a casing 96 inches long: the Class 6 Air Washer 
spray bank, intermediate capacity unit in a casing 72 
this unit is ideal for most types of evaporative cooling 
and air cleaning jobs); the ( lass } Air Washer a compact and 
economical single spray bank air washer with 48-inch casing length 
It’s designed specially for effective cooling and air 


washing in a minimum space 


a single 


mn hes long { 


evaporative 


In all, 86 standard sizes are available with capacities ranging from 
5,550 to 117,350 cfm. For details, ask the nearest American Blower 
Branch Office. 

AMERICAN BLOWER CORPORATION, DETROIT 32, 
CANADIAN SIROCCO COMPANY, LTD WINDSOR 


on ot Amemcan Rapiaror & Stardard Savitary 


MICHIGAN 
ONTARIO 


PORATION 


Dives 


your Best BUY AMERICAN BLOWER 4:8 Hanouine equipment 


i a 


ND ti PidNu Sewing home and mduaiy OS OS OO 


AMERICAN-STANDARD + AMERICAN BLOWER - CHURCH SEATS +» DETROIT LUBRICATOR « KEWANEE BOILERS « ROSS HEATER - TONAWANDA IRON 





For Every Service 


Within the Building re 
Stee Chicago 


FLUSH-KLEEN Sewage Ejector CONDO-VACReturnLine Vacuum 
and Boiler Feed Pump 


a No vacuum on stuffing boxes, ample clearance in rotating mem- 
“Absolutely clog proof . . . impellers handle nothing but strained ber. It costs less to operate a “Condo-Vac." “Condo-Vac" reduces 
tsewage, minimizing wear and maintaining pump balance. corrosion in piping and boiler to minimum—because pump does 
Specially designed for plumbing systems in buildings where not take in air from atmosphere and entirely eliminates all air 
maximum flow is not more than 50 GPM. A second unit can coming back from system. ‘‘Condo-Vac" is quiet, has a low inlet, 
be added any time to make duplex installation. entirely automatic, easy to maintain. 


The complete line of “Chicago” Pumps 
are built to give you exactly the type 
of service you want. . . efficiency 

+ convenience .. . minimum operat- 
ing and repair expense. Construction 
leaders everywhere endorse these 
“Chicago” pumps. 


Type “N"—For “Light Duty” Building Application. 


CHICAGO PUMP COMPANY 


- in Teall BUILDING and INDUSTRIAL DIVISION 


Building Application. 
; 2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 
Write for data on our com- 
Condo-Vac, Sure Return. AVC, LVC, 


plete line of equipment. Fire, House & Circulating Pumps 
Pneumatic & Tankless Water Systems 





SCHAUB 


BOILER RETURN 
SYSTEMS 


A duplex SSK-D Schaub deaerating type 
Boiler Return System in modern Chicago 
industrial plant. Equipment includes 
Model 2084 feed water heat exchanger, 
and serves a 200 HP, 200-lb. W. P. 
boiler. 


You Get All These 
Features 


me SGHAUB 


Only Schaub offers you the combined exclusive money- 
saving features illustrated at the right. Any one of these 
alone would be a sound reason for buying a Schaub 
System over any other. Take time to compare details. 
Then you'll quickly see why Schaub gives you more for 
your money on every feature. In terms of real savings — 
you get improved operating economy, lower mainte- 
nance costs and longer equipment life. All this means 
your return system costs you less per year. Know the 
facts and you'll readily recognize that a Schaub Boiler 
Return System is your best value. 


Get the Facts! The complete story of how much more you 
get when you specify a Schaub System is quickly presented 
in Catalog 55. Write for your copy NOW — it's free! 





Schaub Master-Bilt Turbine Pump 
Patented fleximatic shaft seals and pre- 
lubricated ball bearings mean no moll « 
and no grossing ee a When you instal 
a Schaub Master-Bilt Pump, you can forget 
about it. 





Chr id-Lined R 
10-year guarantee against corrosion. 
Schaub engineers developed Chromosoid 
lining by working with leading chemical 
researchers. You're protected aoe costly 
and premature replacements. No more 
rust-clogged systems! 


im 


Ultra-Dependable MAGNETROL 
Boiler Water Level Control 
Combination pope contest and low water 
safety cut-off. Friction-free Magnetrol, 
assures boiler safety. No bellows to stif- 
fen, no packing in head, no tricky elec- 
trode circuits to fail. All models approved 

by Underwriters’ Laboratories, Inc 


FRED H. SCHAUB ENGINEERING CO. 


Chicago 23, Illinois 


2116 S. Marshall Boulevard 
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Complete Winter and Summer 


‘Functions...Heating...Cooling... 
‘Filtering...Humidifying.... 

_ Dehumidifying...Circulating 
_and Recirculating 


@ Any air volume from 1500 CFM to 17,000 
CFM can be proportioned to from two to 


Where a variety of air conditioning demands 
must be met in a building simultaneously, 


new Marlo Multi-Zone Units offer these out- 

standing advantages: 

® Each unit has its cwn thermostatically-con- 
trolled dampers to modulate and control the 
flow of warm or cold air for each zone outlet. 


six zones—for any combination of func- 
tions. 

@ Individual temperature control for each 
zone. (One zone can cool while another 


can heat). 


MARLO = HEATTS ansreR 


Write for new Bulletin No. 409-MZ for information on the 
complete line of Marlo Multi-Zone Air Conditioning Units. 


COIL CO. + 6135 Manchester Rd. « St. Louis 10, Mo. 


eeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
COOLING TOWERS + EVAPORATIVE CONDENSERS + INDUSTRIAL COOLERS 
AIR CONDITIONING UNITS + MULTI-ZOME UNITS + BLAST WEATING & COOLING COULS 
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Here's a 


Space-Save 
4: Hobeenseag # 
system 


kno-draft 
type HPC high pressure 
Kaufmann’s Department Store, Pittsburgh, Pa., uses 3,500 


air diffusers Kno-Draft HPC Air Diffusers. Units are installed 7 feet apart 
on 7” x 14” ducts, which are located 20 feet apart and mounted 
about 9 feet from the floor. In spite of the small, space-saving 
ductwork, thorough, draftless distribution of air is obtained. 








Kno-Draft Type HPC High Pressure Air Diffusers distribution—primary air 25° colder 

are brand-new in principle, but already proved in than room air. 

service. Operating at high pressure and velocity, F , - 

a A 4 4 "9 . ti F : 1 n Provides complete adjustability to any 

ey provide draftless distribution of air to large ; s 
yy shears volume between 90 and 180 cfm, or may 


open areas but require only small, uniform, ex- 
itd . , : be totally shut off. 


posed ducts. As developed for Kaufmann’s Depart- 

ment Store in Pittsburgh, the Kno-Draft Type . Functions perfectly in department 
HPC High Pressure Air Diffuser store and general office applications. 

1. Saves space; uses small, uniform ex- : ; 

posed ducts. A new type perforated damper, combined with an 

; interior baffle and jet exit, permits the high pres- 

2. Operates at high pressure and velocity sures and velocities necessary. For a detailed 

allows 3000 fpm velocities and 2” description of the new Kno-Draft Type HPC Air 

static pressure in ducts. Diffuser—how it works and its application possi- 

3. Achieves high air induction, draftless bilities—mail the coupon today. 


W. B. CONNOR ENGINEERING CORP. 
Dept. G-41, Danbury, C lcut 
Please send me, without obligation, Bulletin K-26, which 


W. B. CONNOR ENGINEERING CORP. provides full information on the NEW TYPE HPC Kno-Draft 


Air Diffuser. 


TRADE MARK “KNO-DRAFT” REG 





Danbury, Connecticut 
Air Diffusion « Air Purification « Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. Company 


Position 


Street 
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RS SAVE STEEL, 


Each heating system compared below was sized 
to make up a calculated 12,000,000 Btu heat 
loss in this representative industrial building. 


\ a 
DRAVO HEATE 


MONEY—FUEL—and MAN HOURS 


The steel needed for a heating system 
can be slashed from 50% to 70% for 
the representative open-space indus- 
trial structure shown below . . . by 
using the direct-fired warm air heat- 
ing method with Dravo “Counterflo”’ 
Heaters! This conservation of steel, 
vitally important today, adds another 
saving to the long list of economies 
in money, fuel and labor effected by 
this heating method. 

The chart below gives the detailed 
comparative story. Every system is 
equivalent in Btu output. Steel 
requirements for the 13 methods 
have been carefully and conserva- 
tively calculated. 

You will see that Dravo Heaters 
not only take LESS steel in each fuel 
classification . . . but that the HIGH- 
EST steel requirement in a Dravo 
installation is a/most 50% less than 
the LOWEST steel requirement in 
any other system! 

Look at the contrast in pipe re- 
quired! Jobs now held up by slow 


pipe deliveries can MOVE . if 
Dravo heaters are used! 

Dravo “Counterflo” Heaters can 
expedite installation jobs for you! 
And the steel and pipe savings are 
just two of the many reasons why 
more and more “Counterflo” Heaters 
are being used in all types of 
structures. 


DRAVO HEATERS HAVE EARNED 
HIGHEST INDUSTRIAL ACCEPTANCE 
BECAUSE THEY OFFER— 


© LOW FIRST COST... Users report 50% to 
60% savings 

© WORKING-ZONE WARMTH . . 
4,000 to 20,000 sq. ft. 

© NO FUEL WORRIES . . . Burn oll or gas... 
readily converted 

* AUTOMATICALLY CONTROLLED . . . On-off 
or modulating controls 

© LOW OPERATING COST. ..80-85% efficiency 

© EASY INSTALLATION .. . Fuel, electric and 
exhaust connections only 

© LONG LIFE—LOW MAINTENANCE .. . Stain- 
less Steel busti hamb 

© TESTED— APPROVED ... AGA and or UL seal 

© AVAILABLE...immediate delivery, no delays 


- Units heat 





WRITE TODAY FOR 
BULLETIN KL-526-2 





TOTAL METAL REQUIREMENTS FOR VARIOUS HEATING 
GAS FIRED 


OIL FIRED 





SYSTEMS WITH IDENTICAL 12,000,000 Btu LOAD 
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BASIC HEAT GENERATORS 
PIPING——Oil—Steam 
Boiler Room—Gas 


Condensate 

UNIT HEATERS 

including Traps & Starters 
STACKS & BREECHING 
PUMPS—Fvel Oil 
Auxiliary Oil—Boiler Feed 
STOKERS & FANS— 
including Dust Collectors 
Fuel Oil Preheaters 
STRUCTURAL STEEL 


Boiler House 
Foundation Reinforcing 


TANKS—Oil—Blow-off 





26400 | 38,000 | 62,000 
15490| 15,490 


9,096 | 
+ 


I 


1,200 


3,500 


21,240| 21,240 
4,000| 400 | 


38,000 
15,790 
16,500 
21,240 
4,000 
1400 


26,400 
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13,000 


62,000 
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1,500 
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1,500 | 
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TONS of STEEL 


REQUIRED 








i 


+--+ 








58 | 62 67 





| ORAVO 


rim 52 | 





61 | 








DRAVO CORPORATION 


HEATING DEPARTMENT, DRAVO BUILDING, PITTSBURGH 22, PA. 


Manufactured and sold in Canada 
by Marine Industries, Ltd., 
Sorel, Quebec 


Sales Representatives in Principal Cities 
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Mr. M. Hochede, General Manager 
New Mission Heating & Ventilating Co. 
San Francisco, Calif. 


“SUBSTANTIAL SAVINGS” 


with 


QC METALBESTOS 


Adjustable Elbows GAS VENT 


implify installation . 
Seat reported by San Francisco contractor. 


Mr. M. Hochede, General Manager of the New Mission Heating 
& Ventilating Company, having recently completed work on a 
large housing project, has this to say about Metalbestos Gas 
Vent Pipe: 
“When QC Metalbestos was first manufactured by the William 
Wallace Company, we could see that there would be a substan- 
tial saving in labor increasing our profits and enabling us to 
do more work with the same amount of men. As one of the 
most vital things in any business is labor, we were quick to 
adopt this new product."’ 
Adjustable Length elimi- LOWER INSTALLATION COSTS were possible because light- 
nates cutting and fitting weight self-aligning sections go quickly into place. No special 
tools or skills needed. Adjustable lengths and versatile fittings 
eliminate costly cutting and special fabrication . . . keep 
labor costs to a minimum. 
Order from your jobber or write to Dept. N 


Quick Coupling speeds 


pr ~— soll M ETA LB E 310 . DIVISION 


Metalbestos Gas Vent pipe meets ail 
safety requirements of the ‘Jnderwriter's . eee WILLIAM WALLACE’ COMPANY\: LMONT. CALIF 
laboratories for Type B Gas Vents 
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Our Lady of Peace Catholic 
Church, Cleveland, Obio. 
Sweeney and Wise Co., heat- 
ing contractor. Stickle, 
Kelly and Stickle, architects. 


REPUBLIC 
CONTINUOUS WELD 
PIPE 


Uniformly see 

Uniformly Ducti' 

Uniformly Clean and Scale Free 

Easy =— by All Modern Methods 

Easy to Bend, Thread and Close Coil 

Segnontent Uniform Lengths, Extra 
long Lengths 


Uniform Wall Thickness, Diameter, 
Concentricity 


Cee Contato Seme as 
and Plaster 


fe REPUBLIC STEEL PIPE 
FOR RADIANT HEATING 


@ For many years, steel pipe has been 
standard for closed heating systems. It 
has done its job well, giving long, 
trouble-free service. Its record proves 
you need nothing more costly than 
Republic Steel Pipe for today’s closed 
radiant heating systems. 

Made by Republic’s own advanced Con- 
tinuous Weld Process, it is highly ductile, 
easy to fabricate, especially suited to 
close coiling and bending. It rates a 
warm welcome by the men who fabri- 
cate and install radiant panels. 


For example, the men who worked on 
this big church heating job fabricated of 
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Republic Steel Pipe like its easy bending. 
They like the way it takes a weld. 


They have had no trouble with welds 
failing to hold. 


They’re not afraid of accidentially dam- 
aging this rugged pipe. 

Why not check with your jobber now 
about Republic Steel Pipe for the radiant 
heating jobs you've lined up for later 
in the year? It’s not a bit too early 
to let him know your future needs. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17, N.Y. 
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BIG OR SMALL =— INDOORS OR OUT 
YOU CAN SAVE ON COST AND SERVICE 
WITH PEERLESS FLUIDYNE PUMPS 


‘= 
oi 


10 REASONS WHY THESE 
PEERLESS END SUCTION PUMPS 
OUTPERFORM IN GENERAL 
PURPOSE APPLICATIONS 


1. They're ECONOMICAL. panes with 
" “nae - economy in first cost, installation, mainte- 
Type PB Pumps in service handling engine jacket cooling water. nance ai operation —all without compro- 
mise of quality. 
2. They're DURABLE. Every consideration has 
been given in design and construction to 
assure long service life even under abnormal 
service. 
3. They’re EFFICIENT. In all sizes, types and 
models the Fluidyne line is characterized by 
high performance ratings. 
4. They're VERSATILE. Indoors or out, every 
general utility pumping service can use 
Peerless Fluidyne Pumps. 
5. They're COMPACT. Space costs money; 
Fluidyne pumps fit neatly into both piping 
and pumping layouts as well as into sub- 
assemblies. 
6. They're EASILY MAINTAINED. No special 
tools are required to perform ordinary pump 
maintenance in the Peerless line. 
7. They're DEPENDABLE. Ample safety factors 
assure performance on continuous or inter- 
mittent duty, regardless of mounting angle 
8. They’‘re GOOD LOOKING. Pleasing, trim 
and compact, their sturdy exterior design 
a 7 makes for neat installations. 
—Ts "ie %. ie ereeeeenae? CORRECT. Peer- 
= less impeller and volute design assure non 
IT -. wemencga io pulsating, non-turbulent liquid flow. 
, 10. THE LINE IS COMPLETE. The Peerless Flui- 
‘ rd : ja dyne line is one of the broadest offered by 
--_. any manufacturer. Drives: electric, belt or 
flexible coupled; Hp range: from “% to 150 
hp; Capacities: up to 5500 gpm; Heads: up 
ALL SIZES FROM to 260 ft. Write for descriptive bulletin today 





. . ‘ P_to 150 H.P : ; 
Fractional HP Close Coupled Electric " Fractional HP Flexible Coupled 
Type PE Fiuidyne Pump ALL TYPES OF Type PB Fluidyne Pump NEW BULLETIN 
DRIVE AVAILABLE describes additional features of 
both fractional and integral 
hp pumps in the Peerless 
at Fiuidyne Line. Write for your 
copy of this 24-page fully 
illustrated and descriptive 


a ie 7 . “7 

| hed 1 . " ~- a le. _ aj ° bulletin by mailing coupon 
~ (s | 7 so f AY today for Bulletin B-2300. 
mt 7. 

‘ . 2 Pa f ' 

©. 


r n MAIL COUPON TODAY 


| 1 ; 
oma, Peerless Pump Division, 


Food Machinery and Chemical Corporation 


301 West A 26, Los A 1, lif 

Integral HP Close Coupled Electric Integral HP V-Belt drive Type PB : an Gree 58, tee eS Se 
Type PE Fluidyne Pump Fluidyne Pump Please send without obligation new Bulletin B-2300 de 
- scribing Fluidyne line of fractional and integra! hp pumps 


PEERLESS PUMP DIVISION NAME 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY : = 
Address Inquiries to Factories at: STREET 
Los Angeles 31, California or Indianapolis 8, Indiana. envy. seems 


Offices: New York, Atlanta, Fresno, Le: Angeles, Chicago, St. Louis, > 
Phoenix; Dallas, Plainview, Lubbock, Texas; querque, New Mexico. 56 6C66D SERA SEBS 
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Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 


S AV 3 Ww i T H ee y Waaskals Packless Construction 


Large Balanced Metal Diaphragm 
Sensitive Pilots 

SECO Metal Seats and Discs 
Springs out of path of steam 

No dismantling for inspection 


PRESSURE REDUCING —Self-operated, 
— | powered by large, 
friction! Pp . Sizes 


Me in. to 12 in. gigs Bh onen to 600 psi 
750 F. 





i 
: Re, 


pagans se- DIFFERENTIAL 
pilots to meet exact- ir control of deli 
a oe Initial pressure clos- s . stant, adjustab 
ing, guaranteed to shut tight. Packless ling 2 150 psi above 
‘onstruction, metal diaphragms. e a, ‘ pressure. gr, 
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PUMP GOVERNOR —Constant or excess 
Pressure control for steam pumps. 
Steam pressures to 600 psi 750 F, pump 
discharge pressures to 2000 psi. 











LEVER OPERATED—Pilot lever for con- 
TEMPERATURE REGULATING—Com- nection by cable or mechanical linkage 
bined ¢ and p howe to floats or other devices. Slight actu- 
rom ator motion opens and closes main 
valve. 





Pp 
No sep ducing ‘valve 
Shuts se will not wiredraw or be 
d d by th Gg. Sizes to 12 in. 








SPENCE ENGINEERING COMPANY, 
WALDEN, NEW YORK 
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The Trane CenTroVac display os seen by thousands at the 10th International Air Conditioning 


Exposition at Philadelphia in January, 1951 


Operating throughout the show, the CenTraVac 


demonstration was the main attraction of the giant 173-foot Trane booth where o total of seven 


new Trane heating and air conditioning products, were on display 


TRANE CenTraVac... 


The Hit of the Air Conditioning Show 


control automatically adjusts the output of the unit to 
variations in demand of the cooling system. Horsepower 
per ton parallels capacity reduction over wide range of 
operating conditions making possible substantial sav- 


So quiet and free from vibration is the CenTraVac 
that you can hardly tell it’s running. So advanced is its 
design that a new wide range of applications is opened 
up for this economical and dependable type of refrigera- 
tion. No wonder the new Trane CenTraVac—hermetic, 
centrifugal refrigeration unit—was the hit of the Air 
Conditioning Show. 

Now-—for the first time—these outstanding advantages 
are available for jobs requiring as low as 45 tons of re- 
frigeration: hermetically sealed, direct drive design... 
automatic capacity control from 100% down to 10% 
reduced horsepower under reduced load operation. 


Simplified Installation— Without complicated controls, 
piping or wiring, one compact, lightweight machine pro- 
vides a complete source of chilled water for air condi- 
tioning and process cooling applications large or small 


Low Operating Costs—CenTraVac built-in capacity 


A brand new, all new line of Trane 
designed and Trane built recipro 
cating compressor and condensing 
units up to 50 tons was .jso intro 
duced at the Philadelphia show 


The newTrane CenTraVac is acom 
plete, self-contained water chilling 
unit. Shown here are the evapora 
tor and condenser which are an in 
tegral part of the machine. 
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ings in power consumption. 


Save on Maint e and Rep Direct drive fea- 
ture eliminates all but two main bearings in entire ma- 
chine. Water cooled, hermetically sealed motor protected 
by failure-proof forced-feed lubrication. Nothing to go 
wrong, no unnecessary parts to wear out, no seasonal 
overhaul, no refrigerant loss when properly installed. 
Runs continuously season after season or can be easily 
shut down and started up as often as desired. 





For full information on the new Trane CenTraVac, 
contact the nearest Trane field representative or write 
to The Trane Company, La Crosse, Wisconsin for Bulle- 


tin S-399. 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 


LA CROSSE, WIS 


Pennsytvania 


THE TRANE COMPANY 
Scranton 
Trane Company of Canada, itd Toronto 


DFFICES IN 80 U.S. ond 10 CANADIAN CITIES 


Introduced for the first time—a new 
line of Trane Self-Contained Air 
Conditioners that occupy mini 
mum space. and require minimum 
piping and electrical connections 


Eastern Mfg. Division 


85 





Steam-Pak installations like this one are 
saving their owners money all over tne 
country. One installation costing $10,000 
saved $20,000 the first year in fuel costs 
and manpower. 


AM-PAK WILL SAVE YOU MORE IN 
SisccFoNGEes TIME & MONEY BECAUSE... 


2 Engineering design is recognized by top engineers and archi- 
tects who specify Steam-Pak for quality and results. 








Steam-Pak Generators 

2 Satisfactory operation in thousands of buildings and plants are built in capacities 
all over the country prove Steam-Pak’s ability to satisfy 
customers. 


from 15 H.P. up, for 
low or high pressure, 
* Distributors chosen for their engineering ability, are trained steasa or het water, for 

to provide you with the best engineering “know-how” for 


: : light or heavy oil, com- 
installation and service of your equipment. 


bination gas and oil, or 
These are three basic reasons why Steam-Pak should be No. 1 on straight gas. 

your list of steam generators. See your nearest York Power 
distributor, or write for complete details. 




















334 JESSOP PLACE - YORK, PENNSYLVANIA - PHONE 786! 


Onduttuak Dwinon 


qeeclUl 


Steam-Pat Vertical Rotary Conversion Conversion Water Winter Air Tubeless 
Generators Boilers Oil Burners Oil Burners Gas Burners Heaters Conditioners Boiler Units 
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THE BEST GLASS INSULATION IS CELLULAR GLASS... 


the only cellular glass insulation is PG Foamglas 


The only material of its kind, PC Foamglas is an exceptionally 
effective insulation. In addition, Foamglas lasts so long that on 
tion in walls and floors, roofs and a “cost-per-year” basis it becomes the “cheapest” insulating ma- 
ceilings — on hot and cold piping, terial. For Foamglas, when properly installed, retains its original 
indoors and outdoors—for heating, insulating effectiveness—without costly repairs, maintenance or 
cooling and processing systems—on replacement 

tanks, ducts and other air handling When next you figure on insulation, consider the advantages 
equipment—with full confidence that you get with Foamglas. If you are facing special insulating 
problems, our specialists will be glad to consult with you. Mean- 
while, send in the convenient coupon and our booklets will be 
forwarded promptly, with a sample of PC Foamglas 


You can install PC Foamglas Insulo 


you will find its efficient, long-last- 
ing, trouble-free service completely 
satisfactory. 





PC FOAMGLAS Pipe and Fitting Insulation on these hot oil 
feed and return lines of the Steam Electric Station of 
Dallas Power and Light Company, Dallas, Texas, helps 
maintain operating temperatures of 400°F. and 200°F. 
respectively. Insulation Contractor: Thermal Products 
Company, Houston, Texas. 





Pittsburgh Corning Corporation 
Dept AF-41, 307 Fourth Avenve 
Pittsburgh 22, Pa. 
Without obligation on my part, 
1D DIAGRAM SHOWS that PC Foomgias is composed MR ne St deaoch iii sete 
. 7 
i £ still air, which is sealed in minute glass cells. The block = Eouipment 2 a etite eceeos 
poeearee an he® the hite creas air. The insulating properties of 
ee wher . ‘ 
nce of glass to moisture, chemicals and 
e Foomgios on 


please send me your FREE booklets on PC Foamgics 
be 
THIS MAGNIFIE! 


oreas indicate glass, 


usual resista' 

still air and the un ; : 
Jements that couse insulation to deteriorate, ma’ 

ance Jating material. 


lasting imsu! 
exceptionally effective, long 9 


itioning, April 1951 
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Don't Vent 
Below Insulation 


VENTILATE 


Vents below insulation let heated 
air out, cold air in, waste fuel 
in winter. This defeats the 
purpose of insulation, which is 
to prevent the escape of heat. 



































Ventilation is generally necessary above all insulations, less in residences, more in buildings where 
crowds or other conditions create large amounts of water vapor. Where roof rafters are insulated, it is good 


practice to cap under the ridge, insulate across, and ventilate above. 


With ordinary insulation, at least 1 sq. in. of free opening is needed for each 4 sq. ft. of ceiling and wall 
surface exposed to vapor flow. No point in the vented space should be more than 25 ft. from a vent opening. 
Adequate ventilation takes care of vapor which seeps through into a building space from within, and of 
evaporated water which leaks in through nail holes and other openings from without. In summer, attic vents 


help lessen the heat load imposed by the sun. 


Multiple accordion aluminum is non-condensation forming, non-absorbent. Since it is impermeable to 
vapor, it will slowly force out, even without vents, ordinary amounts of fortuitous vapor which has leaked in 
through openings in the outside walls. (To do this, an insulation must have a permeability no greater than 


one-fifth that of the colder outer wall or roof.) Venting accelerates this process. 
g Pp 


Multiple accordion aluminum turns back 97% of the infra-red rays striking it; emits from its opposite 
surface but 3%. There is negligible conduction, and convection is blocked. The commercial form of multiple 
accordion aluminum, with 6 integral reflective spaces and 6 reflective surfaces is Infra Insulation Type 6. 


IIIT ITiiiTiiiiiiitiiiiiiiiiiiitiiiiiii yy) 
INFRA INSULATION, INC. 
10 Murray Street, New York, N. Y. 


Please send “Simplified Physics of Vapor and Thermal 
Insulation.” 


THERMAL FACTORS, TYPE 6 INFRA 
Down-Heat €.044, R22.72 equals 7'/.” DRY Rockwool 
Up-Heat (.080,R12.50 equais4” DRY Rockwool 
Wall-Heat (€.073, R13.69 equals 41/.” DRY Rockwool 

VAPOR PERMEABILITY equals ZERO 


Dept. H4 


Name— 








Firm__ 





INFRA INSULATION, INC. 


10 Murray Street New York, N. Y. 
Telephone: COrtlandt 7-3833 


Address_ 
OC Send Prices of Infra Insulations (C0 Send Sample 
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©@ OPERATING PROBLEMS of a small 
hospital in the South and a big in- 
dustrial plant in the East differ 
greatly in many ways, but when it 
comes to an essential service like 
heating these problems may very 
often be identical. The point was 
brought rather strikingly to our at- 
tention not so long ago when we got 
into conversation with the plant en 
gineer for a well-known and impor- 
tant manufacturer. To start the ball 
rolling, we asked him what plant 
problem was of most concern to him 
right at that moment, and it turned 
out to be a matter of uneven heating 
due to the use of both convector 
radiation and direct radiation on the 
same system. We were happy to be 
able to tell him that the same situa- 
tion was also the immediate problem 
faced by the maintenance manager 
of a hospital, who had asked us for 
informed comment on what to do 


about it, and that we had some sug- 
. . We mention 


gestions to offer 
it here to remind you not to miss 
reading regularly the Question of 
the Month feature each month in 
HPAC. In this department—and in 
other features and articles appearing 
in HPAC—we know you'll find 
many an idea used in 
part of the country (and perhaps 
in a totally different type of plant 
or building) which can be of help 
to you in your own heating, piping 
and air conditioning work. 


some other 


CONTRACTOR CELEBRATES 
75TH ANNIVERSARY 


Sauer, Inc., mechanical contractor 
for heating,ventilating, air condition- 
ing, process piping, plumbing, snow 
melting, boiler plants, etc., of Pitts- 
burgh, Pa., and Columbus, Ohio, 
is celebrating its 75th anniversary 
this year. This company, under the 
direction of William N. Steitz, Presi- 
dent, and James L. Coleman, Jr., 
Vice President and Secretary, has 
done the heating, ventilating and 
plumbing in many of Pittsburgh’s 
large buildings—Koppers building, 
United Engineering and Foundry 
office building, Federal Reserve bank. 
Bell Telephone building, and the 
Grant building. Among recent Sauer 
contracts are the Mellon-United 
States Steel building, the Pennsyl- 
vania Railroad freight terminal and 
the Alcoa building. 

An attractive 40 page brochure 
tells the story of the firm, one of the 
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oldest American organizations in the 
field of mechanical contracting. 
Copies of the booklet are available 
to HPAC’s readers on request to 
Sauer, Inc., 2701 East St., Pittsburgh, 
Pa. 


REFRIGERATION SAFETY 
“PAYS ALL WAYS” 


APRIL HAS BEEN designated as Na- 
tional Refrigeration Safety Month, 
and the slogan for the occasion is 
“Safety in refrigeration pays all-ways 
every month in the year.” Twelve re- 
frigeration and allied associations are 
cooperating with the National Safety 
Council in the affair. 

By a thorough safety program in 
one state, the accident frequency rate 
has been reduced to below half that 
common to the industry, with a con- 
sequent 50 percent reduction in the 
workmen’s compensation insurance 
premium rate, according to R. H. 
Israel, who is president of the Re- 
frigeration Equipment Manufactur- 
ers Association. 


RADIANT HEATING PREVENTS 
CONDENSATION ON FLOOR 


A SOUTHERN sugar refiner has solved 
what was literally a sticky problem, 
through the use of radiant heating. 

Officials of this modern cane sugar 
refinery had been plagued for a long 
time by the presence of moisture on 
the floors of their raw sugar ware- 
houses at a deep water port where 
relative humidities range quite high. 
consisted of concrete 


These floors 





*“QUOTE”’ 

“Ineptitude in getting along 
with people, and being a poor 
‘team player’, are more com- 
mon deterrents to engineering 
success than is lack of engineer- 
ing skill. 

“Almost never, in industry, 
is a graduate of a recognized 
engineering college or technical 
school found unsatisfactory in 
his knowledge of the funda- 
mentals which he is expected to 
know. Shortcomings are almost 
always related to the ‘human 
side’ of engineering.”—J. R. 
Vernon, Secretary’ and Sales 
Promotion Manager, Johnson 
Service Co., in a talk before 
several groups of college en- 
gineering students. 
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covered with 14 in. steel plates. Cold 
weather “sweating”, particularly after 
a warm humid night, created a haz- 
ard because of the inevitable spilling 
of sugar, the small particles adher- 
ing and making the area dangerous 
to work in, 

Engineers decided the job couldn't 
be tackled by halfhearted measures. 
They ripped up the old floor, in- 
stalled radiant heating coils of 1 in. 
wrought iron pipe, and laid a new 
floor over them. The system was 
extended also to cover all runways 
from the wharf to the manufacturing 
area. 

The installation, which is regulated 
to keep the floor slab at a tempera- 
ture 5 to 8 deg warmer than that out 
side, has eliminated condensation 
moisture. Recently, the entire re 
fined sugar shipping department got 
a similar treatment which includes 
all storage and operational areas as 
well as shipping platforms. 


ASTM ATMOSPHERIC 
COMMITTEE ORGANIZES 


A NEW TECHNICAL committee which 
is to concentrate on the formulation 
of methods of atmospheric sampling 
and analysis, the selection of accept- 
able nomenclature and definitions 
and the stimulation of research to 
accomplish the foregoing purposes. 
held its organization meeting recent- 
ly at the headquarters of the Ameri 
can Society for Testing Materials. 
1916 Race St., Philadelphia 3. Dr. 
L. C. McCabe, Chief, Air and Stream 
Pollution, U. S. Bureau of Mines. 
chairman of the new committee. 
which has the designation D-22, pre- 
sided. 

Subjects which the committee is 
expected to consider include both 
integrated and instantaneous sam- 
pling procedures, methods of analysis 
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for aerosols and gases, and smoke 
density determination. Clarification 
of terminology of measurement units 
will certainly be on the docket. 


MILITARY CONSTRUCTION 
TOTALS $2.4 BILLION 


ALTHOUGH THE FULL scope of the 
military construction program can- 
not at this time be forecast accurate- 
work authorized 
and 
made 


ly. currently the 
through the fiscal year 1951 
for which funds have been 
available for both Army and Air 
Force construction total $2.4 bil- 
lion, Major General Lewis A. Pick, 
Chief of Engineers, Department of 
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AERONAUTICAL RESEARCH facilities 
are being increased at the Lewis 
Flight Propulsion Laboratory in 
Cleveland by a $40 million proj- 
ect featuring a new supersonic 
wind tunnel which will be the 
largest and most powerful in the 
world, 

Operated by the National Ad- 
visory Committee for Aeronautics, 
the laboratory is concerned princi- 
pally with problems of flight pro- 
including — supersonic 


pulsion, 
problems. To learn 


aerodynamic 
answers to the jet engine 
problems still unsolved, it is neces- 
sary to isolate the problems and 
study them under precisely con- 
trolled conditions. 

The basic research tool is air... 


many 


enormous quantities of it and at 
temperatures from —108 F to 90 
F. Despite the fact that supplies 
of mechanically cooled air have 
been greatly increased, it is still 
necessary to “ration” the cold air. 
This is accomplished in a central- 
ized control room where the oper- 
ator regulates both quantities and 
temperatures sent to more than 
100 test units in the laboratory. 
To insure that the right amounts 
of cold air (it is measured in Ib 
per sec) go to test setups having 
the highest priorities, the total 
available supply is budgeted from 
week to week and day to day, 
around the clock. 
Temperatures, 
quantities of air for over 100 test 
setups are controlled in the room 
cover. (Photo 
Corp. and 


pressures and 


our 
Carrier 


shown on 
courtesy 


NACA.) 











the Army, told the Associated Gen 
eral Contractors of America’ in 
Boston. 

Addressing the group's 32nd an 
nual Pick 
the anticipated increase in the work- 
load has trebled in months. 


He expressed confidence that the 


convention, General said 


Corps of Engineers would be capable 


of meeting “any job which lies 


ahead.” 


GAS SALES HIT 
ALL-TIME HIGH 
UTILITY 
consumers reached an all-time high 
level of 4654 million therms in De- 
cember 1950, an increase of 24.4 per- 
cent over the 1949 figure, the Ameri- 
can Gas Association has reported. 
The AGA’s index of gas on 
December 31. 1950, stood at 318.4 
percent of the 1935-1939 average. 
For the 12 months ended Decem- 
ber 31, 1950, utility sales of gas ag- 
gregated 41,943 million therms, an 
increase of 17.6 percent over sales in 


SALES OF GAS to ultimate 


sales 


the previous corresponding cumula- 
tive period in 1949, 


REPORTS CONSTRUCTION 


‘CONTRACT AWARDS 


CONSTRUCTION CONTRACT awards for 
January 1951 in the 37 states east of 
the Rockies 
from December but were still high 
enough to be 43 percent ahead of 


were down I] percent 


January 1950, it has been reported 
by the F. W. Dodge Corp. The fig- 
ure was $1.043,248.000. 

Residential awards were down 12 
percent from the December figure. 
but were 23 percent ahead of Janu- 
ary 1950. Non-residential contracts 
were 6 percent below December, but 


96 percent above January last year. 


GIVES COST OF 
SNOW MELTING JOB 


IN ANSWER to an employee's question 
published in the company’s maga- 
zine “Synchroscope”, Walker Cisler. 
Executive Vice President of The De- 
troit Edison Co.. last month 
some cost figures on sidewalk snow 


gave 


melting systems. 

A few of the company’s steam cus- 
tomers are pumping hot water 
through pipes in their sidewalks to 
keep the walks warm during snow- 
storms. These cost about $5 to $6 
per sq ft of sidewalk for the com- 
plete installation—including heaters, 
and about 314 


pumps and controls 


Heating, | 


cents to ty cents per sq ft per sea- 
son for the steam used to heat the 
circulating water, Mr. Cisler said. 

electrical snow melting 
system. the installation 
proximately $2.50 to $3.50 per sq 
“only the minimum 


For an 
cost is ap- 


ft to provide 
heating requirements’, he said. Tak- 
ing one of the company’s sales 
offices as a specific example. an ex- 
penditure of $9000 would be re- 
quired for the public walks around 
this building and the power required 
would he 150 kv, he stated. 


'51 BACKLOG 

50 PERCENT UP 

Tue H. K. Fercuson Co., industrial 
engineers and builders, entered 195! 
with a backlog more than 50 percent 
greater than the previous year, a¢ 
cording to an announcement last 
month. 

The management did not disclose 
actual volume figures, but it was an- 
nounced that 1950 was the third best 
year in the company’s 32 yr history 
from a sales standpoint. The amount 
of new business developed was ap- 
proximately two-thirds of that de 
veloped in 1946, the largest year. 
New business in 1950 tripled the 
volume sold in 1949. 


TERRIFIC GROWTH 
IN FUEL DEMAND 


ONE OF THE 
burgeoning economy in the United 
States since World War I has been 
the terriffie growth in demand for 
energy for both heat and 
Robert E. Wilson, 
Chairman of the Board, Standard 
Oil Co. (Indiana), at the Northwest- 
ern University centennial conference 


phenomena of out 


pow er. 


according to 


on science, technology and world re- 
sources, at Evanston, III., last month. 
In spite of the fact that the heat re- 
quirement per average home was far 
larger in 1918 than now (because of 
larger homes, poorer insulation and 
few apartments), the total Btu de- 
mand for oil, coal and natural gas 
increased by 63 percent between 1918 
1950. 

The most striking thing, however. 
is that all of this growth of demand 
was supplied by ol 


and 


and more 
and natural gas, as the output of 
coal actually declined slightly, he 
said. To meet the growth, our oil 
output has increased by 492 percent 
and our natural gas by 796 percent 
in that 32 yr period. 
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Hotel Vendome, 


Evansville, 


Indiana. Architect: Clifford Shop- 
bell, for the original hotel; Fowler 
& Kargeo, for the new addition. 


Heating Contractor 


man Plumbing Company. 


New- 


44 years young 


A story of sound heating system operation 


In 1907, when the population of Evans- 
ville, Indiana, was 69,000, a modest 
5-story hotel was built. 

“Give us a heating system that will stand 
the test of time”, the owners of the new 
Hotel Vendome told the H. G. Newman 
Plumbing Co., of Evansville. And so it 
was that the complete mechanical plant 
— from the high-pressure boilers to the 
Webster Vacuum Steam Heating System 
—was planned for long service life. 

Five floors were added to the Hotel in 
1913 . . . a 5-story annex was built in 
1927—and both times there was an ex- 
tension of the Webster Heating System. 


In 1950, when Evansville had grown to 
130,000, the Hotel Vendome undertook 
a complete renovation, including mod- 
ernization of their mechanical plant. 
Once again they called on the H. G. 
Newman Plumbing Company. And once 
again they selected Webster Steam Heat- 
ing Equipment. 


Webster Radiator Traps and Valves, Drip 
Traps and other steam specialties are 
smaller, more compact than they were in 
1907. Their efficiency and long service 
life have been even further improved. 


Charles J. Scholz, president, Hotel 
Vendome, Inc., and his sons, Norman F., 
and Frederick J., vice-presidents, are 
convinced that modern heating pays for 
itself—in satisfied guests and lower oper- 
ating cests. 

For the last 42 years, Webster Service to 
the Hotel Vendome, their architects and 
contractors, has been provided by the 
organization of S. E. Fenstermaker, 
Indianapolis, one of the Webster family 
of long-service Representatives . . . the 
kind of service that is more important 
than ever today. 


Address Dept. HP-4 
WARREN WEBSTER & CO. 


Camden 5, New Jersey : : Reps. in Principal Cities 
In Canada, Darling Brothers, Limited, Montreal 
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Contact your Nearest Warren Webster & Co. Representative 
Made by JOHN J. NESBITT, INC., PHILA. 36, PA. oil 
S td by WARREN WEBSTER & CO., CAMDEN, N. J. 

f UNIT HEATERS 
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© Do you HAVE something you'd 
like to say about any of the articles 
published this month? An addi- 
tional comment, or perhaps a ques- 
tion on some point? Or do you 
want to express your views on some 
other matter of interest to plant engi- 
neers, building engineers, heating, 
piping and air conditioning engineers 
or contractors? We follow here each 
month the practice at engineering 
society meetings of providing an 
“open for discussion” period. You 
are most welcome to participate. Ad- 
dress the Editor, Heating, Piping & 
Air Conditioning, 6 N. Michigan 
Ave., Chicago 2. 


BURNING WOOD WASTE 

AS A FUEL 

WE HAVE READ with interest Samuel 
R. Lewis’ recent comments on the 
burning of wood, and having had 
considerable experience in this field 
during the past decade, we believe 
that our discussion as outlined be- 
low will prove of interest. 

Wood in common with all fuels 

requires a definite amount of air 
or oxygen for its complete combus- 
tion, and we have found that the long 
flame and delayed combustion men- 
tioned by Mr. Lewis are the result of 
improper fuel-air ratio or improper 
mixing of the air and fuel because of 
incorrect furnace design and fuel ad- 
mission rather than any inherent 
characteristic of the wood fuel. 

When burned in a conventional 
dutch oven furnace on a brick hearth 
or on a flat grate, air admission and 
combustion are confined almost en- 
tirely to the outside of the pile and 
at a very high unit rate. The dutch 
oven is generally too small to per- 
mit complete combustion, so that 
much unburned combustible gas es 
capes to the boiler where it may con- 
tinue to burn clear through to the 
stack (as Mr. Lewis notes) through 
lack of adequate secondary air and 
turbulence. 

We have seen sander dust being 
burned with less than half the re- 
quired aix, with dense smoke pouring 
from the stack, become a smokeless 
fuel as soon as adequate air and tur- 
bulence were provided. 

We have found that by spreading 
the wood fuel in a thin, even layer 
on a high resistance type flat grate, 
preferably installed in the furnace 
directly under the boiler, and using 
forced draft with most of the air 


through the grate, the flame length 
is greatly reduced — especially when 
adequate furnace turbulence is se- 
cured by means of overfire steam or 
air jets so that combustion is com- 
pleted before the gases enter the 
boiler. 

When firing wet, hogged fuel such 
as bark, wood, shavings and sawdust, 
we use a mechanical distributor to 
spread it onto the grate, which may 
be of the dumping or continuous dis- 
charge type. Correct design makes 
this mechanism practically trouble- 
free and power consumption is low. 
When dry sawdust, sander dust and 
shavings are the principal fuel, steam 
or air jets may be employed depend- 
ing on furnace dimensions and fuel 
consist. 

As Mr. Lewis notes, much of the 
fuel burns entirely or completes its 
combustion on the grate even when 
kiln dried. This is readily under- 
stood by any one familiar with pul- 
verized coal firing, where to prevent 
large ashpit and cinder losses, the 
fuel must be crushed so that the 
majority will pass a 200 mesh screen 

which is much finer than most 
_sawdust. 

When it comes to storing, convey- 
ing and feeding the various wood 
fuels, equipment far different from 
that used for coal must be used, as 
Mr. Lewis indicates. All hoppers 
must taper outwards at the bot- 
tom, and so-called live bottoms are 
essential. Because of the bulk of the 
wood compared with coal, all the 
above equipment must be consider- 
ably larger for equivalent outputs. 
Feeders of the screw, chain, rotary 
and belt types have been developed 
and we have acquired enough infor- 
mation to be able to design a satisfac- 
tory feeder for the fuel involved. 

Combination fuels such as wood 
and oil may be fired in the same 
furnace when provision is made for 
the required air supply and furnace 
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volume for each fuel.—H. G. Meiss- 
NER, Stoker Engineering Dept., Com- 
Superheater, 


bustion Engineering 


Inc. 


SUSPENSION, SUPPORT 
OF PIPING 


Georce W. Hauck’s article in the 
March HPAC, Use of Welding to 
Facilitate Piping Suspension and 
Support, should have the hearty en- 
dorsement of all who have the re- 
sponsibility of the proper installation 
of modern piping systems. 

Special emphasis should be given 
to that portion advocating that “ade- 
quate suspension or support should 
be part and parcel of the piping de- 
sign, and not left to the chance that 
satisfactory solutions can be impro 
vised in the field during erection.” 

When 


welding of attachments to the piping 


alloys are involved, the 
material should be accomplished pre- 
vious to the full furnace stress re 
lief—Eric A. Kersey, Executive 
Vice President, Midwest Piping & 
Supply Co., Inc. 


SIZING PIPING FOR 
ANTIFREEZE SOLUTIONS 


Wer FEEL THAT the question raised 
by T. Napier Adlam, in his com- 
ments on page 74 of the December 
HPAC in his discussion of our 
article on How to Size Piping for 
Antifreeze Solutions, about the rela- 
tions used to compute friction loss, 
should be further amplified for the 
sake of clarity, The use of the ra- 
tional equation employing a friction 
factor f based on the Reynolds num 
her of the flow, and the relative 
roughness of the conduit, is without 
doubt the most acceptable relation- 
ship for computing friction loss in 
pipes. This equation and necessary 
friction factor-Reynolds number dia- 
gram can be found,in any text or 
handbook on the subject. Our data, 
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presented in tabular form, were in- 
tended to facilitate computation by 
this method. Absolute viscosities 
are given in English units, since it 
is generally most convenient to ex- 
press pipe sizes and flow velocities 
in the same units, Should cgs units 
be desired it is only necessary to 
multiply the tabulated values by the 
dimensional constant 47,800  (cen- 
tipoise/Ib-sec per sq ft). 

With regard to Mr. Adlam’s ques- 
tions regarding the validity of for- 
mulas for viscosities expressed in 
English units or cgs units, we might 
add that as long as dimensional 
homogeneity is maintained, either set 
of units will serve equally well. 

It was felt, however, that in order 
to simplify the computation process 
for the many practicing engineers 
who prefer to use head loss tables 
for design purposes, the graphical 
data presentation would be most con- 
venient. Admittedly, to so simplify 
the computation does require a sac- 
rifice of precision, but still yields 
vesults within engineering accuracy. 
It should be noted here that many 
of the head loss tables are based on 
such as the 


empirical equations 
and as 


Hazen Williams formula, 
Mr. Adlam points out, the limits of 
accuracy of these tabulated results 
in general fall in the same range as 
the accuracy of a linearized friction 
factor-Reynolds number curve for 
smooth pipe. 

The Blasius equation for friction 
factor for smooth pipes. f= (0.3164 
Re °-*°), is linear on a log plot 
and of slope —0.25 as pointed out 
by Mr, Adlam. This equation. ap- 
proximates the generally accepted 
Karman-Prandtl smooth pipe friction 
factor-Reynolds number _ relations 
quite closely in the range 2000< Re 
<10° but diverges considerably at 
Reynolds number values above this 


upper limit. The least square fitted 


best line in the range 2000< Re< 10’ 
has the slope —0.215. It should be 
noted that the friction factor-Reyn- 
olds number relationships for rough 
pipes decrease in slope as rough- 
ness increases and ultimately become 
horizontal (independent of Re) at 
higher values of Re. We therefore 
felt justified in using a slope of 

0.20, since this represents a reason- 
able value for both smooth and 
rough pipes in the Reynolds num- 
her range usually encountered in 
practical pipe designs, 

We appreciated Mr. Adlam’s in- 
terest as evidenced by his discussion 
and hope that this amplification will 
raised.—_W,_ P. 
Professor of 

aoa <.. J. 
Professor of 


clarify the points 
ARMSTRONG, Assistant 
Chemica! Engineering. 
KIpPENHAN, Assistant 
Mechanical Engineering, Washington 


University. 


USING RADIANT HEATING 
WITH HARDWOOD FLOORS 
[ WAS QUITE PERTURBED the other 
day when reading an article in HPAC 
answering a question about wood 
Hoors and radiant heat. The tenor 
ef the eemed to be that 
radiant floor heating should not be 
used with wood floors. 

In my experience, such an installa- 
tion is made quite simply by placing 
wood sleepers over the sub-floor. 
laying copper tubing between the 
sleepers (about 25/32 in. thick) and 
filling over the tubes with a poor 
grade of concrete, after which the 
I person- 


answer 


hardwood flooring is laid. 
ally designed and supervised the in- 
stallation of such a system, and it 
works perfectly with 125 F water in 
a climate that reaches 35 F below 
zero every winter. 

In an installation of this kind, the 
heat emissivity is raised from that of 
the copper to that for rough concrete. 
acts as a grid, 


and the concrete 


TYPICAL CONSTRUCTION for hardwood floor with radiant heating, as 


used successfully by Mr. Horpedahl 


Heating, 


spreading the heat out uniformly 
over the floor. 

The particular installation I de- 
signed and supervised was a one 
story structure with full basement. 
The floor was constructed of wood 
floor joists with a rough sub-floor 
laid on top. The copper tubing was 
laid out on the desired center to 
center distance on the sub-floor and 
fastened down. Next, furring strips 
were laid between the tubes in suf- 
ficient quantity to nail the hardwood 
floor. A poor grade of concrete was 
poured over the tubes between the 
furring strips and leveled off with the 
top of the furring strips. As soon as 
the concrete was dry and set, the 
hardwood floor was laid. Since the 
layer of concrete was thin, the ad- 
ditional cost and weight was neglig- 
ible. 

The same panels also heat the base- 
ment. The amount of heat allowed 
downward was controlled by insula- 
tion.—LeRoy Horpepaut, Mechani- 
cal Engineering Dept.. North Dakota 
Agricultural College. 


REGULATING WATER USE 
FOR AIR CONDITIONING 


Joun R. Quinzio, in a comment pub- 
lished in the March HPAC, suggests 
that the “model ordinance” for regu 
lating the installation and operation 
of air conditioning and refrigerating 
equipment as developed by the 
American Water Works Association 
should submission of 
plans prepared by a registered engi- 
neer, who should also make applica- 
tion for the permit to install, and 
that the permit should be made out 
in the owner's rather than the plumb- 


require the 


ers name. 

For many years, municipal practice 
involving water works installations on 
the consumer's property has involved 
the installing plumber as the person 
required to obtain the permit to 
make the connections to the public 
water supply system and to conform 
to the regulations made on the one 
hand by the water department or 
company and on the other hand by 
the municipality insofar as the mu- 
nicipality has issued regulations re- 
lating to plumbing installations. 

Reference to the plumber’s liability 
permit is thus 
estab- 


for obtaining the 
natural conformance to an 
lished practice in the water supply 
field.—Harry E. Jorvan, Secretary, 
American Water Works Association. 
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Now, it makes more sense than ever'to. use... 


SING Revere Copper in the vital spots has always 

made common sense. Now, with copper restricted for 

some uses and limited for others, it becomes even more 
important to use “Copper Where It Counts!” 

Three of these places are: industrial process lines, under- 
ground service lines and for domestic hot and cold water 
lines. Revere Copper Water Tube can be used for these 
purposes. So, whether you are a contractor, engineer or 
builder it will pay you to specify and use what copper you 
can get where it will do you and your customers the most 
good. That means in the spots where rustable materials 
can’t stand the gaff. 

Revere Copper Tube is non-rusting, has high corrosion 
resistance, is easily worked, installation costs are no more 
than for short-lived materials. It is joined with solder or 
compression fittings. Revere Copper Tube is ideal for re- 
placement as it is readily bent, requires fewer fittings. It is 
available in hard and soft tempers, in straight ‘engths; also 


Heating. Piping & Air Conditioning, April 1951 


the corrosive action of 
. It con be bent oround 
groved. its long sections, 
requife fewer fittings. 


in 60’ coils in soft temper. Each length is marked with the 
name Revere. Look for this mark. It assures uniform quality. 

To maintain your reputation for top-quality jobs, while | 
metals remain short, use Revere Copper Water Tube 
wherever you can. The Revere Technical Advisory Service 
will be glad to help you in every way possible. Avail your- 
self of this service through your Revere Distributor. Call 
him today. 


REVERE, 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenut, New York 17, N. Y. 


Mills: Baltimore, Md.; and Clinton, eo Detroit, Mich; Los Angeles 
and Riverside, Cait New Bedford, Mass.; Rome, N. Y.— 
Sales Offices im Principal Cities, Distributors Fverywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 





Safety! 


THE NASH VAPOR TURBINE HEATING PUMP IS 
NOT STOPPED BY ELECTRIC CURRENT FAILURE 
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For service in greenhouses, hospitals, 
_schools, theatres, and public buildings, 
_ where heat failure is a serious matter, the 
}Nash Vapor Turbine Return Line Vacuum 
' Heating pump should be specified, for this 

pump operates perfectly without electric 
current. 

This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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New Building at Mayo Clinic 
Completely Air Conditioned 


By William Sturm 


Chief Mechanical Engineer 


Ellerbe and Co., Architects and Engineers 


Tue new Duiacnostic building for 
the Mayo Clinic, now under construc- 
tion in Rochester, Minn., will be 
completely year ‘round air condi- 
tioned. 

The new building 
street to the west of the existing 
Mayo Clinic building will be 10 
stories above grade, plus basement 
sub-basement and an 


across the 


and partial 
equipment penthouse on the 11th 
floor. The structural framework is 
designed for eight future stories. 

Each level, with the exception of the 
sub-basement, will have approximate- 
ly 49,000 sq ft of floor area, as well 
as a partial mezzanine area of some 
20,700 sq ft between the Ist and 
2nd floors. The total floor area is 
560,000 sq ft for the present, 
952,000 sq ft for the future. 

The total air conditioning load for 
the present 10 story section amounts 
(in round figures) to 1700 tons of 
refrigeration. The building has a 
cross plan designed as an efficient 
arrangement for diagnostic clinic 
procedures. This floor plan is typi- 
cal for the 4th to 10th floors, in- 
clusive. 


Air Conditioning Allows 
Efficient Building Plan 


The basic function of the clinic 
depends upon numerous small exam- 
ination rooms, making the building 
essentially a multi-room, multi-story 
building. This feature established 
the main volume of the building to 
be air conditioned by the unit type 
system. Slightly more than half of 
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the examination rooms are interior 
rooms. 

The floor plan as designed re- 
sulting as it does in many interior 
rooms was possible only because 
the building will be air conditioned, 
permitting the interior spaces to 
be maintained at comfort conditions 
identical to the exterior spaces having 
windows. Also, the large main wait- 
ing rooms on the typical floors are 
without any exterior exposures. 

The above point is of considerable 
interest from the standpoint of archi- 
tectural planning, in that the floor 
plan for the 1928 Clinic building is 
“H” shaped and every examination 
room as well as the waiting room 
has an exterior exposure with oper- 
ating windows. The ability to air 
condition the new structure allows a 
more economical use of the available 
property as well as a more efficient 
plan for clinical procedure. 


The building construction com- 
prises a combination of insulated 
aluminum panels and marble facings 
employing light weight insulation 
back-up tile. The wall & factor is 
approximately 0.2 Btu per sq ft per 
deg. 

The windows are of the “picture 
window” type that is, with the 
horizontal dimensions greater than 
the vertical. All will be sealed 
double pane windows having a fac- 
tor of approximately 0.55. Specific 
corner windows on each level will 
be operable so that window washers 
will have access to the exterior from 
one corner. The window washer will} 
place his safety strap in a continuous 
horizontal track and walk and wash 
on the continuous sill to the next) 
corner window, and there will 7 
enter the building. ; 

The building will be of fireproof] 
materials with fireproofed structural? 


) 


aN aA I< tige=a 


From the air conditioning standpoint, the new Diagnostic build- 
ing under construction in Rochester, Minn., for the Mayo Clinic 
will be one of the most interesting buildings in the Middle 


West. 


With its present 560,000 sq ft of gross floor area, it 


will be supplied with a total of approximately 430,000 cfm 
of conditioned air requiring an air conditioning load of 1700 


tons. 


It will be one of the larger buildings in its territory 


equipped with aluminum wall panels, sealed double windows 
and aluminum louver exterior sunshades over the south fac- 
ing windows ..... In thorough manner, Mr. Sturm has out- 
lined the basic engineering analysis of a most difficult problem 
in such a clear manner that his article will be found of real 
value by air conditioning engineers and contractors. 
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NEW DIAGNOSTIC BUILDING for Mayo Clinic will be completely air 
conditioned, presented many interesting problems which are clearly ana- 


lyzed in this article 


steel framework, concrete pan and 
Fjoist floors, plastered partitions and 
will employ various wainscot materi- 
hals depending upon the nature of the 
pspace. 

The south 
have aluminum louver type sunshades 
or “eyebrows”. These will fully 
shade the south windows from about 
May 1 until August 15. All win- 
dows will be equipped with interior 


facing windows will 





drapes. 
Air Conditioning 
Design Conditions 


The design conditions established 


RE WNT RIAN NEN NETH LP nde 


for this project, as well as most of 
)the other Mayo Clinic buildings to 
be air conditioned, are as follows: 


Outside Design 
DB w WIND 
ss 7 


= Summer 
© Winter 0 


: Inside Design 
é 
; 


DB WB % RH 
7s 1.3 4 


Summer 


W inter 


75 56 0 


The inside design conditions are 
further qualified in that the main 
entrances and lobbies on the Ist 
floor will in all probability be main- 
tained at a dry bulb temperature 
somewhat higher than that indicated 
above to reduce what is termed the 
“entrance and exit shock effect.” 

All room thermostats in the proj- 
ect will be equipped with internally 
adjustable stops which will allow the 
occupants to establish their own de- 
sired dry bulb conditions, within the 
limits at which the stops will be set. 
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These limits are tentatively to be set 
on a 5 deg range, 72.5 deg to 77.5 
deg. Along with this feature, the 
systems for the individually occupied 
spaces such as examination rooms 
and private offices are being de- 
signed so that a reasonably large 
proportion of these spaces will be 
able to maintain a temperature oi 
72.5 deg even during outdoor sum- 
mer design conditions. It is thought. 
however, that after the first year or 
two of occupancy the number of in- 
dividuals desiring this low tempera- 
ture will be very limited. There is 
also the possibility that some indi- 
viduals will want temperatures in 
excess of 77.5 deg (at least during 
the summer), and if such is the case 
the limiting stops on those thermo- 
stats will be raised accordingly. It 
is anticipated that no difficulty will 
result in endeavoring to maintain 
temperatures in excess of the basic 
top limit of 77.5 deg. 


Why Unit Type of 
System Was Selected 


The unit type system was selected 
as being that which would satisfy the 
tir conditioning requirements of the 
numerous examination rooms, plus a 
fair portion of small private office 
spaces to be located in certain areas 
of the 2nd and 3rd floors. These 
requirements are: 

1) Complete year ‘round air con- 
ditioning of the individual spaces, 
including cooling and dehumidifying 


in the summer months, heating and 
humidifying in the winter months, 
and either of these two functions 
during spring and fall, depending on 
atmospheric conditions at any specif- 
ic time. 

2) A satisfactory rate of ventila- 
tion. 

3) Reasonable air cleaning or air 
filtration. 

1) Individual automatic tempera- 
ture control of each space, 

5) System to be as noise free as 
possible. 

6) System should not be unduly 
complex and should not contain too 
many individual sub-units with 
an eye toward reducing maintenance 
and parts replacements. 

7) System must inherently or by 
special design overcome the stack 
action effect in tall buildings from 
unduly varying the ventilation rate 
volumes from lower to upper floor 
levels during changes in atmospheri« 
conditions throughout the year. 

8) Direction of air travel or ex- 
haust from examination rooms must 
be from corridors into rooms. 

9) Units should have sufficient 
winter radiation capacity to offset 
the space heat loss during the off 
hour periods when all fans should 
be shut down; also, the radiation 
should be placed under the windows 
for maximum comfort effect during 
the heating season. 

After due consideration of the 
above requirements, the system select- 
ed is the high pressure induction 
unit type, wherein conditioned pri- 
mary air is introduced through a 
floor type window sill outlet unit 
under a relatively high pressure dif- 
ference between the unit inlet and its 
outlet or the room conditioned. 

Vertical pipe shafts for both 
plumbing to lavatories which exist in 
each examination room and heating 
risers on the outside perimeter were 
already necessary and only slight 
modification was required to include 
space for vertical high velocity pri- 
mary air ducts. For interior rooms, 
without outside exposure, pipe spaces 
are also required near the wall op- 
posite the corridor, and in arranging 
them sufficient space was provided 
to conceal the room units which will 
have extension discharge ducts with 
wall outlet supplies. 

The so-called primary air supply 
units for the above described spaces 
will be located in a service story 
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which will extend the full north- 
south length housing the public ele- 
vator machinery on the north and 
the staff elevator machinery on the 
south, as well as the ventilation 
equipment. This 11th floor equip- 
ment room will be almost the full 
width of the north-south bar of the 
cross plan. 


Central Systems 
for Large Spaces 

Air conditioning of the other 
spaces on each of the typical floors 
will be handled by conventional cen- 
tral systems with individual hot water 
reheat control of each major space. 
These spaces are the waiting rooms, 
public elevator lobbies, staff elevator 
lobby areas, and the seminar rooms. 
Toilet rooms, janitor closets, coat- 
rooms and like spaces will be con- 
nected to exhaust systems. 

An unusual air conditioning appli- 
cation in this structure is the result 
of the necessity of requiring an air 
movement from the corridors into 
the examination rooms rather than 
the reverse as is usually the case with 
unit type systems. The reason is 
twofold. First, it was deemed ad- 
visable to prevent the air from ex- 
amination rooms travelling into the 
corridors and thence into the toilet 
exhaust systems or major return ex- 
haust openings. Second, the primary 
air supply or ventilation air volume 
which would amply meet the heat 
loss and gain, humidifying and nor- 
mal ventilation requirements was 
considered to be insufficient to satis- 
fy an extreme ventilation require- 
ment which might occur because of a 
high odor concentration in one of 
these rooms. This ventilation re- 
quirement was based on experience 
in the 1928 Clinic building, which is 
completely ventilated but not air con- 
ditioned. 

This unusual application is that all 
air supplied to a typical clinical floor 
through both the unit and central 
systems is exhausted through the 
examination rooms with the exception 
of that air which is exhausted at 
toilet rooms, janitor closets. etc.. as 
previously mentioned. This air 
which is exhausted through each in- 
dividual examination room results in 
a ventilation rate somewhat in excess 
of that provided in the 1928 build- 
ing. Also, this air is not directly 
exhausted to the atmosphere. but is 
returned in substantial portion to the 


This is also 


various supply units. 


based on experience gained in the 
1928 building in that the occasional 
local medical and clinical odors are 
insignificant and undetectable when 
mixed with the air from the whole 
system. There will still be a good 
portion of outdoor air in these sec- 
tions of the building, close to 15 
cfm per person, 


Special Systems for 

Certain Areas 

Certain of the clinical examination 
sections are considered to emit a 
clinical and/or medicinal atmosphere 
to a somewhat higher than the aver- 
age degree and these will be supplied 
and exhausted with additional air 
by means of auxiliary systems which 
will deliver air to the rooms at basic 
room temperature and exhaust it in 
an amount slightly in excess of 
the supply. These areas will still 
be equipped with the same supply 
units and exhaust openings as 
other examination room This 
standard 
handle the heat 
and also allow 
tions to be easily remodeled (from 
the air conditioning standpoint) into 
standard clinical sections, if required 
in the future. 

Fortunately, the examination rooms 
included in these special sections are 
a small percentage of the total, there- 
by limiting the comparative size of 
the auxiliary systems. These auxili- 
ary systems will have some capacity 
beyond the initial requirements to 
allow additional auxiliary ventilation 
to areas which might require it in 
the future. 

For these auxiliary systems, verti- 
cal duct work will be extended 
through the typical floors in certain 
available locations or shafts and car- 
ried to the penthouse equipment 
room and capped. These ducts will 
be available for the future expansion 
of the auxiliary systems — supply 
or exhaust — as may be required. 

Another interesting application in 
this building is the ventilation of the 
10th floor attic space, which is being 
provided to reduce substantially the 
heat gains and losses from the roof 
to the 10th floor spaces. This 
method was employed in the design 
to eliminate separate primary re- 
heat zoning and/or to allow the 10th 
floor units to be the same size as 
those on the other floors. 

By doing this, the room units on 
the 10th floor will be the correct 


system application will 


gains and losses 


these special sec- 
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size without this “attic space venti- 
lation” when the future eight stories 
are added. The air supply for this 
attic space ventilation originates 
from the various general return ex- 
haust fans in the building, primarily 
from the lower four floors, and after 
ventilating the attic space a portion 
will pass to the penthouse equipment 
room and through a recooling supply 
air unit which will become the supply 
air for the auxiliary air requirements 
previously described. The remainder 
will be exhausted. 


Lower Floors Consist 
of Larger Areas 
The lower 

basement through the 3rd and _ in- 

cluding the mezzanine, will consist 
primarily of clinic administrative of- 


stories, partial sub- 


fices, some special clinical sections, 
X-ray and mechanical equipment 
space, the latter being located princi- 
pally in the sub-basement. Some of 
the spaces will include a large main 
waiting room on the Ist floor, which 
will have a 16 ft ceiling, board of § 
governors’ room, several committee } 
conference rooms, a number of small- 
large clinical 


er waiting rooms, 


nel. 

With the exception of a fair num- 
ber of private offices on the 2nd and 
3rd floors which will be served from) 
the upper level high pressure system.) 
all other spaces on these lower floors? 
will be air conditioned from central 
systems with individual reheat fork 
the various spaces. This reheat sys-) 
tem will be forced hot water. They 
air units for these lower floors wil 
be in the partial sub-basement equips 
ment room at the west side of thé 
building. Major horizontal duct dis 
tribution from this equipment roong 
will run through tunnels under tha 
part of the basement floor whicll 
does not have sub-basement space 
below. 

In reality, the sub-basement equip- 
ment room is part of the basement 
having additional story height by 
dropping the floor a rather substan- 
tial amount. The basement and Ist 
floor elevations were established by 
grade for the Ist floor and a con- 
course connecting passage below the 
street level to the 1928 Clinic build- 
ing for the basemert floor. This 
established the basement to Ist oor 
height, which did not allow adequate 
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CROSS PLAN DESIGN of building provides an efficient arrangement for diagnostic clinic 


procedure. 

many interior spaces 
@eiling height for major horizontal 
duct distribution, and this was pro- 
Vided by running below the basement 
fas described in the 
Paragraph). 

The sub-basement equipment room 
will be ventilated by its own separate 
filtered outdoor air unit and a return 
exhaust fan employing minimum sup- 
ply air discharge temperature con- 
trol by proportioning the outdoor. 
return and exhaust air quantities, the 
actual mixture quantities being estab- 
lished by equipment room heat gain 


preceding 


and outdoor temperature. 
There will be eight air condition- 


ing supply air units in the lower 
return ex- 
haust fans will be on the 3rd floor 


equipment room. The 


level in several small fan rooms 
which will discharge to two separate 
outdoor air-return air mixture shafts 
at the 3rd floor level. This outdoor 


100 


air-return air will pass down to the 
supply units in the equipment room. 
Return exhaust fans can also deliver 
the air upward through the exhaust 
shafts which extend to the roof. The 
outdoor air-return air mixture for 
these central systems on the lower 
floors is designed at nominally 25 
and 75 percent respectively except 
when conditions are suitable to pro- 
vide cooling with 100 percent out- 
door air. The mixture point for the 
outdoor air-return air is at the 3rd 
floor level to allow a long travel to 
the intake of the supply units and 
thereby accomplish better mixture of 


the two air masses. 


Construction of 

Main Supply Units 

Each air conditioning unit of the 
central system type will consist of 
automatic travelling 


preheat coils, 


The design would have been impossible without air conditioning because of the 


curtain oil filters, spray coil air 
washers with chilled water coils and 
Reheat coils 


are located in 


supply fans. as pre- 
viously mentioned 
the various spaces. 

After considerable discussion with 
clinic personnel, it was decided that 
the type of air filters for the new 
building could be identical to those 
used in the 1928 building. This de- 
cision was based on the fact that a 
higher degree of filtering efficiency 
was not considered necessary from 
the standpoint of diagnostic proce- 
dure or for redecorative reasons 
(based on the experience gained in 
the 1928 building). The filters used 
in the 1928 building are the perma- 
nent metal, cleanable impingement 
filters; automatic impingement filters 
were selected for the new building 
becuuse of the considerably larger 


volume of air handled. 
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The central systems in the eleva- 
tor penthouse are identical to those 
in the lower equipment room, ex- 
cept for an additional bank of pre- 
heat coils because of a higher per- 
centage of outdoor air necessary in 
these units to balance the exhaust 
requirements of the upper floors. 

The primary air units for the 
make-up or supply air to the individ- 
ual room induction units on the 
examination floors are similar to the 
central systems units, except that the 
cooling coil surfaces are greater in 
proportion to the quantity of air 
handled and the supply fans operate 
at higher static pressures. 

In all, there are 16 supply air 
units, including the primary air sys- 
tems for the room units, and they 
have a combined capacity of 430,000 
cfm of air, all of which, with the 
exception of the sub-basement equip- 
ment space unit, is air conditioned. 
There are 20 return and/or exhaust 
fan units, handling approximately the 
same volume as the supply units. 

The two main entrances to the 
building will each have pressurized 
heating systems consisting of com- 
paratively large central system type 
supply air units connected to both an 
outdoor air supply and a return from 
the vestibules of the entrances. The 
amount of outdoor air heated and 
delivered by the units will be govern- 
ed by the amount of natural infiltra- 
tion effect. In warm summer weather, 
these systems will not be operated 
because the natural effect at that 
time will be one of exfiltration 
tending to keep the entrance vesti- 
bules at building conditions. 


Balancing Floor-to-Floor 
Air Quantities 


All standard velocity duct systems 
connected to the so-called central sys- 
tems passing vertically through the 
building will be orificed for positive 
summer to winter determination of 
calculated air quantities on each 
floor. [For further information on 
this point, see the author’s articles on 
Vertical Air Distribution in HPAC, 
June and September 1947}. 

All horizontal take-offs or branches 
from vertical trunk ducts will be 
orificed for a specific resistance so 
that the stack effect of the structure 
will be small in comparison to the 
orifice resistance. These orifices will 
be used except where the resistance 
of the branch duct to the first outlet 
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or inlet is greater than the calculated 
required orifice resistance necessary 
to overcome satisfactorily the tend- 
ency of stack effect to vary the air 
quantities from floor to floor with 
changes in atmospheric conditions. 

The primary air supply ducts or 
conduits for the induction unit sys- 
tem for the typical examination floors 
do not require this special orificing. 
The primary air velocity employed 
within the room unit to induce the 
required flow of secondary air is 
created by establishing a suitable 
pressure difference between the in- 
terior of the unit and the room. 
This pressure difference, which is 
transformed into velocity pressure, 
is more than sufficient to prevent the 
stack effect from materially varying 
the summer to winter air delivery 
volumes through the units from floor 
to floor. 


Central Plant To 

Supply Chilled Water 

A central plant producing chilled 
water is being constructed one block 
from the site and is designed to han- 
dle the Diagnostic building as well 
as other Mayo Clinic properties in 
the general locality of the plant. This 
chilled water plant is an addition to 
the Franklin heating station, which 
has supplied heat, light, power, water 
and compressed air to the clinic 
buildings for some 20 years. 

Water will be chilled at the plant 
to 40 deg, pumped through under- 
ground mains to the various build- 
ings and returned at a nominal tem- 
perature of 55 deg. Centrifugal re- 
frigeration machines, some steam tur- 
bine driven and some motor driven, 
will produce this chilled water. A 


large cooling tower will provide the 


condensing requirements. 

This new Diagnostic building will 
also be supplied with steam, electric- 
ity, domestic hot water supply, com- 
pressed air and condensate return 
services from the heating station. 


Heating and 

Piping Services 

The heating system of the typical 
examination floors has already been 
described as part of the air condi- 
tioning equipment. For the Ist 
floor, where central systems are used 
for air conditioning, and for stair 
wells, radiation will be installed at 
all exterior walls where windows 
occur, This radiation will be re- 
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cessed finned tube convectors on a 
forced hot water heating system. Con- 
vectors and pumps for this system, 
as well as the lower floors’ air con- 
ditioning reheat system, will be in 
the sub-basement equipment room. 

The plumbing system is extensive 
and relatively complex in that each 
examination room is equipped with a 
clinical lavatory. The clinical X-ray 
section will be equipped with a num- 
ber of automatic film developing ma- 
chines which will be piped for de- 
livery of hypo and developer solu- 
tions prepared at a central location. 
Waste from the developer tanks will 
also be piped to a central location 
where evaporators will dehydrate 1! 
for silver recovery. 

The building will be divided into 
two levels of pressure zones for do- 
mestic water. The lower will con- 
sist of the sub-basement through the 
3rd floor with the remainder of the 
building on an upper higher pressure 
zone. When the future stories are 
added, still another zone will be re- 
quired. 

Since sewer mains in the street 
are above the basement and sub- 
basement floor levels, all sanitary 
drainage will be handled by a duplex | 
sewage pump installation. Elevator 
pits at a level lower than the sewage 
ejector will be drained by individual 
sump pumps and they will also col- 
lect drainage from drain tile sur- 
rounding the foundation. Warm or} 
tempered and softened water for the J 
building and domestic warm water] 
source will originate from the Frank- 
lin heating station as generation con-J 
densing water. 


Fire Protection and 
Smoke Detectors 


Fire protection will consist of four) 
6 in. standpipes with 21 in. outlets, J 
plus ten 4 in. standpipes for 11% in. 
additional hose cabinets to give a” 
full floor coverage with 75 ft streams. 
There will also be some sprinkled 
locations in basement storage areas. 
The continuous curtain, automatic 
oil filters will also be equipped with 
fire protection sprinklers. 

All fans delivering air into occu- 
pied spaces will be equipped with 
electric eye smoke detectors to close 
dampers automatically in the event 
of smoke in the system. All central 
system duct work, both supply and 
exhaust, will be equipped with fusi- 
ble link actuated fire dampers as 
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required in branch connections to 
mains which pierce fireproof floors. 

Water supply for the standpipes 
and sprinkler system will originate 
from the city mains and the pressure 
necessary for the standpipes will be 
furnished by an automatically con- 
trolled motor driven 750 gpm centrif- 
ugal fire pump, the system also hav- 
ing the usual siamese connections for 
fire department pumpers. 

A central vacuum cleaning system 
similar to that in the 1928 building 
will be installed. Outlets will be lo- 
cated on centers to allow cleaning the 
entire floor area by using 50 ft hoses. 
The vacuum blower or exhauster and 
filters will be in the lower equipment 
room with the discharge being ex- 
hausted to the atmosphere. In ll, 
twenty-four 3 in. risers will be ex- 
tended through the building to pro- 
vide the desired coverage. 


Snow Melting for 

Sidewalk, Driveway 

The entire sidewalk surrounding 
the building will be provided with 
Bnow melting systems, as will the 
service driveway, which is the entire 
pen square at the southwest corner 
lof the building. This results in a 
otal of approximately 12,000 sq ft 
‘of sidewalk and 4000 sq ft of drive- 
way to be treated. The driveway will 
be handled from one system, while 
the sidewalk will be serviced by two 


taking half of the 


systems, each 





perimeter of the building. Converters 
and pumps will be located in the 
basement equipment room with ex- 
pansion tanks and fill points at the 
Ist floor level. Approximately 1300 
gal of antifreeze solution mixed with 
about an equal volume of water will 
be required to fill all the snow melt- 
ing systems. 


Instrument Panelboard 
Centralizes Control 


A large central instrument panel 
adjacent to the operating engineer's 
office, which is near the sub-basement 
equipment room, will be the control 
point of all mechanical equipment in 
the building. On this instrument 
panel will be pushbutton pilot light 
stations for all fan and pump motors 
in the building. For units which 
start automatically, from such con- 
trols as float switches for sewage 
pumps, warning lights on this panel 
will indicate high water level. Gages 
indicating pressures and temperatures 

steam. con- 
water, chilled 


of services such as 
densate return, city 

water, snow melting, etc. will be part 
of the panel. Fire protection alarm 
bells and lights will also be included. 


The most interesting equipment on 
this panelboard will be the electronic 
temperature recorder in conjunction 
with an electronic indicating ther- 
mometer. The 10 point recorder and 
the indicating thermometer will be 


arranged so that through a series 
of transfer plugs and terminals any 
one of some 100 stations normally 
connected to the indicator may be 
disconnected and plugged into the 
strip recorder for any time interval 
desired. 

This arrangement will enable the 
operators to record continuously for 
a day, week or month any one of the 
electronic thermocouple stations in 
the building. This will assist in gen- 
eral maintenance and operation as 
well as help to determine causes of 
any difficulties which may arise. 
There will be the customary clock on 
this panelboard and the board will 
be designed around a large metal 
office desk, complete with phones. 
file drawer space for log sheets, etc. 


This new Diagnostic clinic is being 
designed by Ellerbe and Co., Archi- 
tects and Engineers, St. Paul and 
Rochester, Minn. Norman E. Bueter. 
Consulting Engineer, Chicago, has 
been retained as air conditioning 
consultant to assist in the check of 
the conditioning design for this large 
building. 


Contractors building the project 
are Stocke and Olson, building con 
tractors; The Sanitary Co., heating. 
piping and plumbing; Utility Sales 
and Engineering, ventilating and air 
conditioning: and Foster Electric 
Co., electrical work; all of Rochester, 
Minn. 


Insulation of Ceiling To Save $1400 A Year 


AN ANNUAL SAVING of $1400 in cost 
of heating Detroit’s post office and 
court house is expected to result 
from insulation of the 10th floo 
ceiling. Installation of fiber glass 
blowing wool in the 44,000 sq ft 
area has been completed as part of 
a modernization program. 

A. E. Loyal, president of Insultex 
Co., the firm which installed the in- 
sulation, estimates that a saving of 
more than 5 percent on fuel cost 
will result. Edmund Z. Tobola, 
superintendent, Public Buildings 
Service, said that the average yearly 
cost of heating the building in the 
last two fiscal years amounted to 
$26.700. On this basis, installation 
of the blowing wool, which cost 
$4000, will pay for itself in three 
years, Mr. Loyal said and thereafter 


will be equivalent to an annual re- 
turn of 35 percent on the investment. 
Mr. Tobola pointed out that it has 
been difficult to heat the 10th floor, 
and the 4 in. of insulation is ex- 
pected to solve this problem. 

The blowing wool was propelled 
by air from a truck on the ground 
to the 10th floor ceiling area 180 ft 
above, through a 21% in. rubber 
hose (see photo). 

The building, one of the largest 
post office and court houses in the 
nation. constructed at a cost of $4 
million. was completed and occupied 
in 1934. Housing 49 separate gov- 
ernmental agencies, it is of limestone 
sidewall construction and stands on 
the site of the original Fort 
Shelby. (Photo 
Corning Fiberglas Corp.) 


courtesy Owens- 
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SHEET METAL STRETCHER powered by air operated jaws is one of the many uses of com- 
pressed air power in industry 


How To Get Top Efficiency 


from Compressed Air Power 


By Edmond C. Powers, Educational Director 
Compressed Air and Gas Institute 


Piping serves American industry in many ways, and one of its most im- 
portant production and maintenance operations is in making compressed 
air at the proper pressure and in the proper amounts available at the right 


points of use. 


Manpower, material and equipment shortages stress the 


need for getting peak efficiency from compressed air power systems. 


EVENTS OF RECENT months and 
those anticipated for the near future 

re-emphasize 
importance of 


have served to 
strongly the basic 
American industry to the future wel- 
fare of the entire world. 
Industry of the United States is 
facing a greater challenge than ever 
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before. To meet military demands 
in the interests of national security 
while at the same time satisfying 
civilian needs, the American indus- 
trial machine must reach new heights 
of accomplishment. 

Meeting the challenge will very 
likely require getting along with less 
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manpower, material shortages and 
equipment scarcities. This means 
that American industry must do one 
or the other, or a combination, of 
two things: 

1) It must increase the efficiency 
of its present production procedures. 

2) It must install additional pro- 
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TABLE 1—PERFORMANCE CHECK CHART for direct connected motor 


driven two-stage stationary compressor 





Size of compressor cylinders, in. 
Piston displacement, cfm .... 
Discharge pressure, Ib per sq in. ga 
Altitude, ft above sea level ‘ 


Actual capacity, cfm free air 

Brake hp at compressor shaft 

Bhp per 100 cfm actual capacity 

Motor efficiency, percent .. , 

Electrical hp input per 100 cfm actual capacity 


21 & 13 x 14 
1546 


77 


100 





duction equipment when needed and 
when available. 

The information in this article ap- 
plies to checking the performance of 
industrial plant compressing equip- 
ment, the distribution system and the 
air powered tools and equipment to 
maximum productive effi- 

Selecting additional com- 


assure 
ciency. 
pressors and air powered tools and 
equipment in case the present equip- 
ment at peak efficiency is found to 
be inadequate to meet production de- 
‘mands will be treated in a second 
article. 


judging Performance 
' of Compressors 


When judging the performance of 
essential to 


: 
i 


any compressor, it is 
seco the real criteria of com- 
pressor efficiency. These are the 
actual capacity of the compressor 
and the energy or power it requires 
per unit of air, or gas, actually 
delivered. 

For comparison 
formance check charts are given in 
Tables 1 and 2. 

The physical properties of many 
) gases are not accurately known and 


purposes, per- 





/ there are many gas mixtures in which 
' the relative proportions either are un- 
' known or do not remain constant. It 
is impossible to predict accurately 
the performance of compressors han- 
dling such gases. Performance guar- 
antees on gas compressors are usual- 
ly based on handling air. 
Attention is invited to the different 


economy bases used for steam and 
for motor driven compressors. Steam 
consumption of steam driven com- 
pressors is given per 100 cu ft of 
free air actually compressed, whereas 
on motor driven machines, it has 
been the custom to divide the horse- 
power of the compressor by _ the 
aetual capacity per minute, and ex- 
press the performance in horsepower 
per 100 cfm actual capacity. 

The actual capacity is determined 
by a low pressure nozzle test conduc- 
ted in accordance with the American 
Society of Mechanical Engineer’s test 
Steam consumption is deter- 
mined in accordance with the 
ASME test code for steam engines. 
The oil consumption of a diesel en- 


code. 


gine driving a compressor is meas- 
with Diesel 


Association 


accordance 
Manufacturers 


ured in 
Engine 


(DEMA) 


standards. 


Performance Check of 

Engine Driven Compressors 

The overall performance of a port- 
able compressor is expressed on the 
basis of the number of units of power 
input (gasoline, fuel oil or electric 
power), per unit of air output; e. g., 
lb of fuel per cu ft of air delivered, 
or in case of electric motor drive, kw 
input per cu ft of air delivered. Al- 
ternatively, the performance of a 
portable compressor may be given as 
cu ft of air actually delivered per 
gal of fuel or, for an electric motor 
ft of air delivered 


driven unit, cu 


per kwhr. 


TABLE 2—PERFORMANCE CHECK CHART for steam driven stationary 


compressor : 


compound steam with two-stage compressor cylinders 





Size of compressor, in 
Piston displacement, cfm 
Rpm 

Steam pressure at throttle 
Back pressure at L.P. exhaust 
Superheat at throttle 
Discharge pressure, lb per sq in, ga 
Altitude, ft above sea level 


Ib per sq in. ga 
Ib per sq in. ga 


Actual free air 

Rpm 

Indicated hp in steam cylinders 

Steam consumption, |b dry steam per hp per hr 
Steam consumption, Ih per 100 cu ft free air actually 


capacity, cfm 


14 & 


deliverec 
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The input measurement should be 
corrected to standard units as de- 


fined below. 
(a) Gasoline engine drive, 
Gasoline measurements should be re 
ferred to standard U. S. gallons, weigh 
ing 6.16 lb per gal and having a heat 
value of 20,260 Btu per 
(b) Diesel or fuel oil engine drive, 
Oil measurements should be referred to 
standard U. S. gallons, weighing 7.2 lb 
per gal and having a heat value of 
19,000 Btu per Ib (See Diesel Engine 
Manufacturers Association Standards.) 
(c) Electric motor drive 
Electric power input measurements 
should be reduced to kw. (For test pro 
cedure see ASME power test code.) 
For checking the efficiency of any 
particular make and type of com- 
pressor, the assistance of the manu- 


facturer may be desirable. 


Regulation of 

Compressed Air Plant 

Since the demand for compressed 
air usually varies widely from time 
to time, some form of capacity con- 
trol is required. Two general meth- 
ods are available. The first, known 
as speed and pressure regulation, 
varies the speed of the compressor 
according to the for air, 
such as is usually done in a steam 
driven The 
known as constant speed regulation, 


demand 


compressor. second, 


operates the con- 
stant speed and varies the capacity 
by any one of several types of un- 


compressor at a 


loading systems, as is usually done 
in a motor driven compressor. 

For general industrial use, control 
of pressure closer than a 5 percent 
range between full load and no load 
is unnecessary and should be avoided. 
Much closer regulation of the pres- 
sure can be provided where special 
conditions require it. 

Wherever possible, pressure regu- 
lators should be so selected and ad- 
justed that large units will act as 
base load units and unloaded only 
after smaller units have been shut 
down. Of course, where the require- 
ments have diminished to where one 
of the smaller could handle 
them, the large unit should be shut 
In this way, the overall econ- 


units 


down. 
omy will be improved. 


Piping Determines 

Compressor Location 

The location of a compressed air 
plant with relation to the points of 
air use should be given study. A 
central plant housing all the com- 
pressors involved has advantages in 
unified operation and care, better 
supervision and probably less labor 
In a central plant, it is prob- 
able that no more compressors will 


cost. 
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be kept operating than are necessary 
to maintain pressure. The load fac- 
tor and operating efficiency of each 
unit will, therefore, tend to be rela- 
tively high. 

It is possible, however, that a cen- 
tral plant cannot be located so that 
satisfactory distribution of air and 
maintenance of pressure may be ob- 
tained without excessive piping costs. 
In such a case, it may be better to 
divide the compressor plant into two 
or more installations at or near spe- 
cific load centers, interconnecting the 
plant piping so that air may be dis- 
tributed either way to meet peak 
load requirements. Of course, the 
plant should be placed as close as 
possible to the larger load centers. 
This reduces piping costs and results 
in higher pressure at the tools with 
closer control of the pressure. 

Where two or more compressors 
are installed in various parts of the 
plant, the equipment should not be 
placed in some obscure corner with 
no one to look after it. Such an in- 
stallation will surely be neglected 
with costly consequences. 


Low Air Pressure 
Is Wasteful 


Low air pressure is an abuse of 
the compressed air system it is a 
costly and wasteful practice which 
should not be tolerated. Ignorance 
of the effects of low air pressure con- 
tributes more than any other single 
factor to a lack of appreciation of 
the effectiveness of compressed air 
power. 

By “low air pressure” is meant 
inadequate pressure at the tool or 
the device which is air operated. It 
is at this point that the air is used 
as power. Only the pressure and 
volume of air available at the point 
of use can be effective in doing work. 
Most pneumatic tools, for example, 
are designed to operate at 90 lb ga 
maximum at the tool. This means 
pressure at the point where the air 
enters the tool while the tool is op- 
erating. If the pressure is below the 
range of 85 to 90 lb ga, then it 
should be considered too low since 
it reduces the ability of the tool to 
do the maximum work for which it 
was designed. 

The causes of low air pressure are 
insufhcient compressor capacity, in- 
adequate piping and leakage. 

When it is discovered that pres- 
sure is too low, the first inclination 
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“BAZOOKA” MAKING USE OF compressed air draws fumes from en- 


closed spaces needing ventilation 


is to install more compressor capac- 
ity. This is not necessarily the cor- 
rect answer. It should first be de 
termined whether the compressors 
are at full load when the air pressure 
If they are, then more com- 
be required 


is low. 
pressor capacity may 
but even then, consideration must 
first be given to two other common 
causes of low air pressure. 


Inadequate Piping 

a Cause 

The second cause is “inadequate 
piping.” A measure of the adequacy 
of piping is the pressure loss be- 
tween the air receiver, where the 
compressor endeavors to maintain a 
constant pressure, and the point of 
use. This should not exceed 10 per- 
cent in a well designed system. The 
absolute maximum drop for the worst 
point in the system should not ex 
ceed 15 percent. If the pressure 
drop is greater than 10 percent av- 
erage or 15 percent maximum 
throughout the entire distribution 
system (including hose), then at- 
tention should be given to correcting 
this fault before considering _ in- 
creased compressor capacity. 

A third cause of low air pressure 
is leakage or loss of air without 
doing work. It has been pointed out 
that permitting excessive leakage is 
the same as exhausting the output 
of a compressor to atmosphere. 

Obviously, if leakage is eliminated. 
the compressed air formerly wasted 
will be available for useful work. 
The expense of making lines tight 
will undoubtedly be less than the 
installed cost of a new compressor, 
while the daily power saving may be 
considerable. 
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The gas industry considers a loss 
of more than | cfm per mile of 3 in. 
line as excessive. 

Elimination of leakage is certainly 
a sensible step toward maintaining 
air pressure and conserving power. 


Effects of 

Low Air Pressure 

There are very few uses of com- 
pressed air not vitally influenced by 
low air pressure. Portable pneumat 
ic tools, rock drills, concrete break- 
loaders, all 


ers, hoists, scrapers, 


pneumatic transfer and 
systems, paint sprays, oil burners, 
sand blasts, air lift pumps, etc., oper- 


ate less effectively when the proper 


conveyor 


air pressure is not maintained. 


The positive results of increasing 
air pressure to the proper value are 
increased production and reduced 
cost per unit produced. 

Since the two are interdependent, 
they will be discussed without at 
tempting to differentiate them. 

Considering rock drills as a dis 
tinct class of air powered tools, it 
has been found that increasing air 
pressure at the drill from 70 lb ga 
to 90 lb ga results in about 41 per- 
cent increase in drilling speed. This 
is an average for eight different types 
and makes of drills. 

This increase in drilling speed was 
not accompanied by corresponding 
increase in the cost of operation. 
Air consumption of the drills in- 
creased only 32 percent, while the 
labor cost did not increase at all 
thus greatly decreasing the total cost 
per unit of work done. 

The economic advantages of in- 
creased air pressure (or conversely, 
the losses due to low pressure) can 
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TABLE 3—DATA FOR SHOWING advantages of increased air pressure 





Operating air pressure at compressor, lb ga 
Operating air pressure at tools, Ib ga 
Tool load factor, percent ; ee 
Cfm required per tool at maximum load 
Number of men and tools 

Total cfm used -. 

Total cu ft used per 8 hr day 

Cost of air per 1000 cu ft 

Cost of air per day 

Increased air cost 

Labor rate per 8 hr day (incl. burden) 
Total labor cost per day 

Total cost per day 

Ratio of air cost to total cost, percent 


100 

90 

33 

68 

0 

150 

160,000 216,000 
$ 0.05 $ 0.05 
8.00 10.80 
? 80 
16.04 
320.04 
330, 81 


3.3 





be very nicely illustrated by con 
sidering portable pneumatic tools. 
such as grinders, drills, chippers. 
riveters, sand 
ete. For example, an average in- 
crease of 37 percent in production 
can be obtained for about 30 percent 
increase in air consumption by in 
creasing the air pressure at the tools 
from 70 to 90 lb. 

Consider an installation of 20 
grinders operating from an $8500 
compressor plant, first at 70 and then 
at 90 lb ga. 

With power at le per kwhr, fixed 


wrenches, rammers. 


charges at 15 percent of installed 
cost, plus labor and supplies, air 
at 100 lb pressure costs 5c per 1000 
cu ft. Table 3 gives pertinent data. 

Assuming that only one-third of 
the 37 percent increase in tool pro- 
ductivity can be translated into labor 
productivity, it is evident that 12 
percent more metal will be removed 
with 90 lb ga air pressure than with 
70 lb. The work previously done 
for $328.00 can now be done in less 
time and will reduce the cost to 
$330.80 divided by 1.12, or $295. 
Thus, even though air costs are in- 
creased, there is a net saving of some 
$33 per day, or about $8500 per year 
(equal to the first cost of the com- 
pressor plant). 

Analyzing this another way, when 
the pressure is increased to 90 Ib ga, 
the tools require 120 cfm more air. 
A compressor with motor and auxili- 
ary equipment to supply about this 
amount of air would cost, say, $2200. 
The saving of $33 per day would 
pay for this new unit in 67 working 
days — less than three months. 

When the question arises of pur- 
chasing additional compressor capac- 
ity as opposed to making other ar- 
rangements for the operations in- 
volved, it should be remembered 
that adding to compressor plant ca- 
pacity frequently affords protection 
for many vital shop operations other 
than the operation of pneumatic 
tools. Among these are sand blast- 
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ing, paint spraying, hoisting, agita- 
tion of liquids, air jet vacuum equip- 
ment for cleaning foundry sand, op- 
erating controls in power plants, air 
chucks in a machine shop, safety de- 
vices on punch presses, air jets for 
ejecting parts from presses, etc. 


Remedies for 

Low Air Pressure 

The remedies for low air pressure 
are just as definite as the causes 
and effects. 

Faulty air power conditions are 
usually due to poor planning or to in- 
creased air uses without correspond- 
ing system expansion. Plant-wide 
analysis should determine the full 
extent of low air pressure and the 
present air flow requirements. Future 
growth must also be considered. 

Pressure loss varies roughly as thi 
square of the velocity of air flowing 
through the pipe. For example, a 
3 in. line, 1000 ft long. will handle 
500 cfm with a 2.5 lb pressure loss, 
while a 4 in. 
1000 cfm with the same drop. The 
installed cost of the 4 in. line will, 
however, be very little more than 
that of the 3 in. line. 

Methods of increasing pipe line 


line will pass about 


capacity to decrease pressure loss 
and improve conditions at the point 
of use vary with different installa- 
tions. One may call for a line paral- 
leling the original, with frequent in- 
terconnections; another may require 
installation of a loop system with 
some outlets taken off the new line 
to relieve the old; still another may 
need a complete new system. 

Branch lines and manifolds for 
attachment of tools, etc., should be 
planned “oversize.” 

Not the least of the problems of 
correct system layout is the selection 
of proper hose for final transmission 
of compressed air to the tool. Losses 
of 15 to 25 percent in air pressure 
are frequent in the hose alone. Don’t 
use a hose longer than is necessary 
to make the tool available to the 


work and to give proper freedom of 
movement to the operator. 

Every cubic foot of leakage elimi- 
nated is pure gain. Such losses in 
many systems will reach 10 to 20 
percent of the total air compressed. 
An air leakage test should be run on 
the complete plant and every section 
of hose should be inspected. Al- 
though leaks are usually small, they 
may be numerous and have a high 
total effect. A single 1/16 in. hole 
will waste 182,000 cu ft per month. 

The most likely locations of small 
leaks are around valve stems, in hose 
connections, unions, drains, home- 
made blow guns and lines leading 
to inoperative tools. 

Elimination of leakage involves 
making the system tight, and then 
keeping it tight. Regular inspection 
is mandatory. 

Only after it has been determined 
that the distribution system is ade- 
quate and that leakage has been 
eliminated should increase in com- 


pressor capacity be considered. 


Compressed Air 
Distribution System 


Any drop in pressure between the 
compressor and the point of use of 
the compressed air is irrecoverable 
loss. The distribution 
therefore, one of the most important 


system is, 


elements of the compressed air plant. 
In checking it, the following general 
rules should be observed. 

should be 


enough so that the pressure drop be- 


1) Pipe sizes large 
tween the receiver and the point of 
use will not exceed 10 percent of the 
initial pressure. 

2) Where possible, use should be 
made of a loop system around the 
plant and within each shop and 
building. 
bution. 

3) Long distribution lines should 


This gives two-way distri- 


have liberal size receivers located 
near the far ends or at the points of 
Many peak 


demands for compressed air are in- 


occasional heavy use. 


stantaneous or relatively very short 
and storage capacity near such points 
avoids excessive drop. 

1) Frequent outlets should be pro- 
vided on each header or main for 
attaching hose for air operated equip- 
ment, always putting the outlet at the 
top of the pipe line to prevent carry- 
over of condensed moisture to the 
result in 


tool. Frequent outlets 


shorter hose length and, therefore. 
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less pressure drop through the hose. 

5) All piping should be arranged 
so that it slopes toward a drop leg 
or moisture trap in order that con- 
moisture may be removed 
from the piping system and _ pre- 
vented from being carried over into 
the air tools or compressed air oper- 


densed 


ated devices where it is very harm- 
ful. 

In checking the distribution sy-- 
tem, it should be remembered that 
oversize piping costs little more than 


smaller size. 


Obtaining Maximum Efficiency 

from Tools 

The importance of obtaining maxi- 
mum output from tools of all kinds 
cannot be over-emphasized. This is 
true because labor is by far the 
largest item in the total cost of manu- 
factured products. Any reduction in 
the efficiency of the tools will there- 
fore materially increase the unit cost 
of production. 

Maximum 
tools requires an ample supply ol 
air at the proper pressure at the tool 
itself so that the tool can develop 


output of pneumatic 


full power. 

A hypodermic needle attached to 
an air gage will show the air pres- 
sure actually available at the tool. 
It must be emphasized that the pres- 
sure shown at the compressor does 
not indicate the pressure delivered at 
the tool itself while the tool is run- 
ning. Such a test may indicate that 
only 60 |b pressure is available at 
the tool, instead of 90 lb and, if the 
condition is remedied, production 
will be increased from 25 to 50 per- 
cent, provided the tools are in good 
condition and can deliver the in 
creased power provided by the in- 
creased pressure. 

Careful consideration 
given also to the size and length of 


must be 


hose to use, for hose can very severe- 


ly restrict the air pressure delivered 
to the tool. 
be as large as practicable and as 


The size of hose should 


short as possible. 

The importance of obtaining maxi- 
mum efficiency from pneumatic tools 
is illustrated by the following figures: 

If 10 men operate pneumatic tools 
8 hr a day, with labor and overhead 
costing $2 per hr, their time will 
cost $2 X 10 X 8 $160 per day. 

If their output can be increased 
only 10 percent, by improvement in 
the air supply, the saving will be 
10 percent of $160, or $16 per diay. 
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QUICK WAY TO CLEAN BOILER TUBES. 
Metal disc at end of pipe dislodges 


comes from rubber hose into pipe. 


soot and air pressure forces it on through tubes. 


by chain leading to handle of device 


If 10 tools consume an average 
of 30 cfm of air under poor condi- 
tions, assume that the consumption 
would rise to as high as 45 cfm in 
order to develop full power and 
realize the 10 percent additional pro- 
duction indicated above. This would 
mean: 

15 more cfm of air X 10 tools or 
150 additional cfm at full use. 

If the tools are in use one-half 
the time, the actual extra air re- 
quired is 150 cu ft 50 percent o1 
75 cfm. 

This additional air would cost as 
follows: 

75 cfm X 60 min 1500 cfh. 

At a cost of 5c per 1000 cu ft 
2214c per hr. 

Or. for a day of 8 hr, $1.80. 

This contrasts with the saving of 
$16 per day. 

If proper air supply from the com- 
pressor is already available, the cost 
of realizing this substantial saving 
is limited to the cost of correcting 
the distribution system and the hose. 
The valves should be checked, nip- 
ples in the ends of tools should be 
eliminated, proper hose provided, 
etc. 

The production efficiency check- 
up, as it involves pneumatic tools, 
should pay particular attention to the 
in connection with which 


following, 
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Compressed air at 170 Ib 


Air valve is controlled 


the assistance of air tool manufac- 
turers may be desirable. 

1) The correctness of application 
of tool to job. 

2) Use of correct accessories with 
the tool. 

3) Operation of tool at proper 


speed. 


COMFORT CONDITIONING 
TO BE COMMONPLACE 


LOOKING INTO THE future, John R. 
Hertzler, Vice President and General 
Sales Manager of York Corp., said 
he expected the scientific and indus- 
trial developments now being made 
during the rearmament 
would emerge as new products for 


program 


future civilian markets. 

“The present critical times will 
give birth to new designs and pro 
duction methods which will further 
our standard of living and enhance 
our well being. and I predict that we 
will see the day when comfort air 
conditioning will be as commonplace 
as today’s family refrigerator”, he 
said in addressing some 300 dealers 
and distributors of the North Atlan 
tic district meeting at the Hotel Bilt 
more in New York. 

Air conditioning and refrigeration 
are essential factors in the multitude 
of industries and services geared to 
national defense, he noted. 








SOUND LEVEL-DECIBELS 





FIG. 1 


NOISE SPECTRUM for typical cooling tower fan. Predominant 


peak is at 350 cycles per second, the blade frequency of a 12 blade fan 


operating at 1750 rpm 





500 600 700 
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How Cooling Tower Noise 


Has Been Reduced 


By Richard D. Lemmerman 


In the installation of air conditioning cooling towers, the possible effect of air- 


borne noise on the tenants of surrounding buildings should be considered. 


Action taken by them through the courts may cause the tower owner consider- 


able loss in patronage as well as good will. 


It is recommended by the author 


that the silencing of the tower be investigated prior to the initial operation, 


thus eliminating cause for complaint before annoying conditions can arise. 


ENGINEERS, CONTRACTORS and archi- 


tects have long been cognizant of 


noise problems with air conditioning 


Mr. Lemmerman is vice president in 
charge of engineering, research and de- 
velopment of Industrial Sound Control, 
Inc., and Carl W. Lemmerman, Inc., an 
acoustical consulting and engineering firm. 
A graduate of Massachusetts Institute of 
Technology, he specialized in physics and 
chemical engineering. 
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systems, and much has been written 
on the subject. However, the ma- 
jority of these references consider 
only the noise transmitted through 
the duct work and piping into the 
conditioned rooms. 

A second and sometimes more 
critical problem associated with air 
conditioning equipment is the effect 
of cooling tower noises on the occu- 


pants of surrounding buildings. The 
problem becomes particularly impor- 
tant when the cooling towers are on 
a level equal to or lower than the 
windows of surrounding buildings, 
such as in a depressed courtyard or 
on the roof of a low building in the 
midst of higher structures. Since it 
is often more economical to place the 
tower in a lower level court, rather 
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FIG. 2—CYLINDRICAL MUFFLERS atop this de- FIG. 3 
the top of the fan throat housing, as detailed here. 
through parallel channels formed by dividing lined chamber with 


partment store cooling tower, and intake silencing 
units at lower left, corrected the noise problem after 
system had been shut down because of a court order 


than use additional piping to the 
upper roof, this installation condition 
is not unusual. 

In the case of hotels with air con- 
ditioning cooling towers in partially 
enclosed courts, the annoying noise 
in many instances has caused com- 
plaints and subsequent loss in trade. 
In cities with anti-noise ordinances, 
complaining tenants in nearby build- 
ings have obtained court injunctions 
forcing a shutdown of air condition- 
ing equipment. This has left the 
store, theater, restaurant, or other 
business in question without the 
benefit of air conditioning. In at 
least one instance, criminal proceed- 
ings were brought against a theater 
owner whose cooling tower was an- 
noying tenants in an adjoining: apart- 
ment house. ‘ 
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Noises are generated in a cooling 


from three major sources: 


(1) the fan or blower; (2) flowing 


tower 


air turbulence; (3) water falling. 


Noise Sources in 

Cooling Towers 

The motor and fan blades are gen- 
erally the predominant sources of 
emanating from a 
tower. These fan 
further sub-divided into two classifi- 
rotational and 


noise cooling 


noises can be 


cations, as follows: 
vortex. 

The rotational noises consist of the 
blade fundamental plus two or three 
of its higher harmonics and are 
caused by the periodical chopping of 
the air stream by the fan blades and 
by the thrust and torque applied to 
the air. 


April 1951 


es ty =e 


~ Existing # 
een aodiones 


re }—Existirg 
= 
4 


TO QUIET FAN EXHAUST, a muffler may be attached to 


Exhaust passes 


Vortex noise may be described as 
that caused by the shedding of vor- 
from the surface of the fan 
blade and is dependent upon the 
angle of attack, air velocity and its 


tices 


degree of turbulence, and the gen- 
eral blade shape. In much air con- 
ditioning work where the ratio of 
maximum fan tip speed to the veloc- 
ity of sound is less than 0.12, the 
vortex noise predominates over the 
rotational. 

Fig. 1 shows a typical noise spec- 
trum for a cooling tower. All fre- 
quencies are present to some degree. 
but the predominant peak is at 350 
cycles per second. This is the blade 
frequency of a 12 bladed fan oper- 
ating at 1750 rpm. This blade fun- 
damental can be calculated from the 
equation: 





* 


~thebe9e, 


Se ee ee 


: (RPM)(NB) 
Blade Fundamental = ——— 


60 
where RPM is the number of revolu- 
tions per minute and NB the number 
of fan blades. Accompanying this 
frequency are peaks of the first and 
second harmonics to a lesser inten- 
sity at 700 and 1050 cycles per sec- 
ond. The vortex and turbulence 
noises give the general background 
to these fan peaks. 

When gases fiow through a cool- 
ing tower, obstructions of all types 
(pipes, fan throats, projecting bolts, 
etc.) produce additional vortices and 
eddies. As a result of this turbulence, 
noise of all frequencies is produced. 
However, the middle frequencies — 
from 300 to 2000 cycles — are usu- 
ally predominant. 

Sometimes this turbulence will set 
various parts of the system into vi- 
bration, resulting in a definite reso- 
nant pitch. Turbulent noise is a func- 
tion of the air velocity and the shape 
and area of the flow obstructions. 
These secondary air turbulence 
noises usually do not contribute to 
the overall noise level as much as 
the fan does, but in cases of high 
velocity or of internal tower reso- 
nance, the conditions may well be 
reversed so that the fan noises are 
of minor consequence in the overall 
sound level. 

The noise of the falling water in a 
muffled cooling tower is almost un- 
noticeable, as the fan and turbulence 
noises predominate. However, after 
the fan exhaust has been acoustically 
treated, the water-falling sound from 
the tower inlets has in several! cases 
led to complaints. People will pay 
well for a hotel room within ear-shot 
of Niagara Falls, but raise objections 
to the same sound outside the win- 
dows of their city apartment. The 
water contributes some major low 
frequency components emanating 
from the cooling tower intake louvers 
and must be considered in silencing 
this equipment. 


Noise Levels of 
110-120 Decibels 


The combination of the three 
above-stated noise sources has been 
found to give sound levels up to 
110 to 120 decibels. These levels 
must be compared to the ambient 
noise level of the area without the 
equipment operating. 

Measurements of ambient 
typical cooling 


condi- 


tions in a tower 


110 


location off 54th St. in New York 
City showed a daytime average of 
75 to 80 decibels, and an average at 
night of 55 to 60 decibels. These 
readings can be considered as fairly 
representative of cooling tower loca- 
tions in partially enclosed courtyards. 


Reduce Noise to 
the Ambient Level 


The problem is to reduce the noise 
emanating from the cooling tower 
from the operating level of 110 to 
120 decibels to the ambient levels 
during the operating time. This 
latter level may be the night ambient 
in the case of a hotel, but only the 
day ambient with a department store, 
for example. 

Muffling systems for cooling tower 
intakes and exhausts have been used 
to accomplish such reduction. In 
the case of the fan exhaust, a cylin- 
drical muffler may be attached to the 
top of the fan throat housing, as 
is shown in Fig. 2. Such mufflers 
should be designed to have very low 
pressure drops across them, since in 
the treatment of most older cooling 
towers, any substantial flow restric- 
tion necessitates enlarging the fan or 
fan _motor. The pressure drop 
through a typical 8 ft high by 10 ft 
diameter muffler might be of the 
order of 0.02 in. of water. The ex- 
haust gases pass through a series of 
parallel channels formed by dividing 
the lined muffler cylinder with verti- 
cal metal baffles, as illustrated in 
Fig. 3. 

The lining and baffles are com- 
posed of perforated sheet metal and 
sound absorbing felt and can be de- 
signed to absorb the prevalent fre- 
quencies generated. The height of 
the muffler, as well as the number 
and size of the baffles, is determined 
by the amount of reduction required. 
as well as the frequency spectrum of 
the exhaust noise. As the sound 
waves travel up the muffler, they are 
absorbed by the material and their 
kinetic energy of motion is converted 
to heat in the baffles and perforated 
lining. 

In some cases, where the major 
portion of the noise is confined to a 
narrow peak at a given frequency, an 
acoustical filter system is incorporat- 
ed into the muffler to eliminate this 
predominant pitch. 

An approach to the problem of in 
take noise has been to enclose these 
intakes with a series of vertical per- 
forated metal baffles perpendicular to 


the intake louvers. This forms a 
series of channels through which the 
air must pass to the intake louvers 
with very little restriction. Since 
the noise levels at the intakes are 
usually 10 to 20 decibels less than the 
exhaust, much less treatment is need- 
ed. Fig. 2 is a photo of a twin fan 
cooling tower atop a department 
store. The cylindrical mufflers can 
be seen above the fan throats and 
the intake silencing units on the 
lower left of the tower. 

Before treatment, the store’s air 
conditioning equipment had been 
shut down by a court order stemming 
from nearby tenants’ complaints. 
With the equipment shut off, the 
store suffered a very definite loss in 
summer business. As a result of the 
acoustical treatment, the operating 
noise level was brought to within 2 
decibels of the 80 decibel daytime 
ambient, and the injunction was sub- 
sequently withdrawn. 


Noise “Radiation” from 

Sides of Tower 

In most towers, silencing of ex- 
haust and intake openings is sufficient 
to alleviate noise annoyance. How- 
ever, in the case of some towers con- 
structed of light gage metal, the noise 
radiation from the sides of the tower 
itself must be considered. This con- 
dition is very noticeable when the 
light side panel of the tower resonates 
at a frequency predominant in the 
noise spectrum generated within. 

Tower radiation can be 
eliminated by stiffening and rein- 
forcing these side panels and by 
dampening their vibration with a 
mastic and acoustical felt. 


noise 


TOMORROW'S BUILDINGS 
MAY BE PRESSURIZED 


TOMORROW'S BUILDINGS 
pressurized as well as scientifically 


may be 


heated and cooled, if progress in in- 
door climate control continues at its 
present pace, according to C. S. 
Koehler, of the Minneapolis-Honey- 
well Regulator Co., at a recent panel 
meeting on indoor climate control 
sponsored by the Producer’s Council. 
He predicted that “we are going to 
see more emphasis on control of in- 
door climate than on any other phase 
of building design.” 

“It is conceivable we may soon 
have controls to regulate pressure in 
and commercial build- 


ings,” he said. 


residential 
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Protective Shelters 
in Modern Warfare 


By Warren Viessman 


Director, Heat & Power Div. 


U.S. Naval Civil Engineering 
Research and Evaluation Laboratory 


Various air purification methods for wartime shelters are 
described. Particulate matter such as dusts, mists, bacteria and 
radioactive particles can be removed from the atmosphere by 
strainer and impingement filters, electrostatic filters, washers, 
ultrasonic agglomeration, and venturi-cyclonic scrubbers. The 
bacterial content within the enclosure can be reduced by means 
of glycol aerosols or by ultraviolet irradiation. Non-particulate 
matter, such as gases and vapors, can be removed by activated 


carbon adsorbers, washers and scrubbers. 


Filter and equip- 


ment performances and limitations are discussed, and some 
problems still to be solved are indicated. The selection of equip- 
ment depends on the design objectives, the type and size of the 
shelter, purpose, location, utilities available, nature and extent 
of probable attack and other military or civilian requirements. 


THE SIMPLEST WAY to maintain 
clean, safe air within a shelter for 
the protection of personne! and ma- 
terial against various elements of 
modern military attack is to seal 
the structure against infiltration and 
leakage and avoid the introduction 
of ventilation air. While this pro- 
cedure sounds simple, it cannot be 
carried out without some difficulty 
in practice, and if the shelter is to 
house personnel, outside ventilation 
air must be brought in or other 
means provided to avoid vitiation. 

In practice, underground and sur- 
face shelters are sealed against leak- 
age. All openings known to exist 
through which daylight may be seen 
or through which air enters are 
closed off, and small cracks around 
windows and defective places are 
sealed with bitumastic paste, film 
materials or industrial tapes. 

For example, a quonset-t ‘pe heavy 
corrugated steel shelter, as shown in 


Heating, Piping & Air Conditioning, 


Fig. 1, was sealed with battery seal- 
ing compound and industrial tape, as 
illustrated in Figs. 2-5. The only 
appreciable openings should be for 
ventilation air intake and exhaust 
and these are protected with dampers, 
relief valves (Fig. 6), filters, etc. 
In addition, the building must be 
pressurized to perhaps 0.6 in. of 
water in order to create exfiltration 
rather than infiltration through un- 
detected cracks or faulty seals. 


Air Locks and 
Decontamination 


If personnel are to be permitted to 
enter the shelter during an attack, an 
outer and inner air lock must be 
provided which is swept with clean 
air from the shelter. Such an air 
lock is shown in Fig. 7. Decontami- 
nation facilities should also be pro- 
vided, so that the exposed persons 
may remove their clothing in an 
undress room, take a thorough warm 
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shower with plenty of water and soap 
{see Decontamination Procedures, 
The Effects of Atomic Weapons, 
Atomic Energy Commission, Supt. 
of Documents, Washington, D.C., 
Sept. 1950, 321], and dress in shelter 
clothing before entering the main 
waiting or work reom space. Where 
the pressure of the shelter is 0.6 in., 
the shower and undress room would 
be 0.5 in., the. inner air lock 0.4 
in. and the outer air lock 0.3 in. Air 
thus flows from the main portion of 
the shelter through the undress and 
shower rooms to the inner air lock 
and then to the outer air lock, to be 
exhausted outside through a relief 
valve. This air flow is in the opposite 
direction to persons entering the 
shelter. 

Air locks and decontamination 
compartments are usually made to 
accommodate two persons at a time, 
with the locks as small as practicable. 
Persons entering should remain in 
each lock for about three minutes. 
Ventilation air discharged outside 
through the lock described is about 
200 cfm. 

A quonset-type steel shelter 20 x 
50 ft, such as that shown in Fig. 1 
and suitable for 50 persons at rest, 
was found by test (Fig. 8) to dis- 
charge 200 cfm out through the air 
locks, about 200 cfm through leakage 
of the sealed structure, and 200 cfm 
through the relief damper, when the 
structure was pressurized to 0.6 in. 
with 600 cfm of outside cleaned air 
[see Temporary Protective Shelter - 
Construction and Performance Tests, 
by E. P. Donoghue and Warren 
Viessman, U.S. Naval Civil Engineer- 
ing Research and Evaluation Lab- 
oratory, Port Hueneme, Calif., 1950]. 
Recirculating air conditioning units 
are shown in Fig. 9, and an outside 
ventilation air intake filtering and 
adsorbing device is shown in Fig. 10. 


Many Air Cleaning 
Devices Available 


There are a number of filtering or 
air-cleaning devices available for 
filtering the ventilation air. None of 
them, however, can be said to give 
perfect results. A cleaning device 
must be selected with proper con- 
sideration given to the type of ma- 
terial to be removed, the efficiency 
of removal and other requirements 
based on local conditions. Military 
necessity in the theater of operations 
may be greater than for industrial 





plants at less susceptible locations. 

Dry strainer-type filters are em- 
ployed in ventilating, heating and 
air conditioning systems where dust 
contents seldom exceed 4 grains per 
1000 cu ft. This concentration is 
equivalent to what might be reason- 
ably expected in fairly dusty fac- 
tories. These dry filters are usually 
of the replacement or throwaway 
type. Efficiencies depend upon the 
nature of the dust and the air veloci- 
ties, the highest efficiencies being 
obtained at low velocities of about 
5 fpm through the filtering medium. 

For heavier dust loadings, viscous 
impingement filters are available. 
This type of filter is coated with a 
viscous oil which collects particulate 
matter as the air passes through the 
filter. Filter efficiencies depend up- 
on the construction, the dust specifi- 
cation and the air velocity. Velocities 
from around 300 to 800 fpm are 
prevalent. 

Electrostatic filters are made in 
automatic cleaning types and cell 
types, both of which are usually 
equipped with viscous oil coatings on 
the plates similar to that used by 
impingement filters. Dry-type elec- 
tronic filters containing cellulose 
filter sheets are also available. The 
automatic electronic filter has the 
highest efficiency of the three types 
of filters for the removal of particu- 
late matter. 

Washers using water sprays with- 
out recirculation are effective in the 
removal of particulate matter such 
as dusts, smokes, mists and bacteria. 
Non-particulate gases and vapors can 
perhaps be more effectively removed 
by soda spray solutions in lieu of 
water sprays. 


Activated Carbon 

Adsorbs Gases 

Many gases in the atmosphere can 
be adsorbed by charcoal. Charcoals 
differ widely in the adsorption capac- 
ities. Those which have marked ad- 
sorption characteristics are some- 
times called “activated charcoals” 
or “activated carbon”. These ma- 
terials can adsorb up to 45 percent 
of their own weight of an organic 
gas at 70 F. Adsorbers are avail- 
able with various carbon bed thick- 
nesses. In industrial and commercial 
applications, they can be reactivated 
at temperatures above 1000 F. In 
military operations, they are dis- 
carded when their adsorptivity 
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Pressure 2 Front Air Intake Stack 

Pressure Zone ) Rear Air Intake Stack 

) Scavenging Air Pressure Relief 
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Pressure Zone @) Excess Air Pressure Relief Valve 


Pressure Zone 


1 — QUONSET-TYPE steel shelter, with all openings sealed to 


prevent infiltration of untreated air 


FIG. 2 — BATTERY SEALING COMPOUND was applied by brush to 
seal between the base angle and arched ribbed section of the shelter 


FIG. 3 — SEALING COMPOUND was also used between the joints of 
the arched rib sectio1s of the quonset-type shelter 
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reaches a safe limit or at the end 
of an attack. Carbon adsorbers are 
not used for the removal of particu- 
late matter. 


Ultraviolet 
Radiation 


In the event that commercial-type 
filters are employed for industrial 
personnel shelters, some small par- 
ticles, viruses and germs are ex- 
pected to pass through the filter. In 
case of biological attack, this might 
cause casualties. The situation can 
perhaps be relieved somewhat by the 

: installation of ultraviolet irradiation 
FIG. 5 CORRUGATIONS WERI equipment. Such equipment has 
FLATTENED (see arrows) to make proved valuable in hospitals, food 
tighter seal in joint between rear preparation plants and other types 


FIG. 4 — PRESSURE SENSITIVI 
TAPE was used for sealing the joints 
between plywood panels and the 
corrugated steel shell bulkhead and shell of buildings. 

Decrease in the bacteria count may 
vary from 33 to 97 percent, depend- 
ing on the germ or virus, the con- 
ditions, the equipment and method 





/6 go. Black /ron 
All joints welded. ) of installation. The positive effect 


of ultraviolet light on the destruction 
of the influenza virus has been well 
demonstrated. The design which 
vields the highest average intensity 
per unit of ultraviolet light radiated 
into the room will generally accom- 
plish the most disinfection per unit 





intensity. 


7 ——+- 8" Diameter 
Ultraviolet radiations employed in 


sanitary ventilation are usually pro- 
duced by an _ electric discharge 
through mercury vapor contained 
m an envelope transparent to radia- 
tions of 2537 angstrom units. Radia- 
tions at this wave length which are 
lethal to bacteria will also produce 
skin erythema and eye discomfort. 
The energy required for uniform 
radiation at this wave length varies 
with humidity, best results being 
obtained at relative humidities be- 











#2" > 











Anti-Backdratt Duct 


low 50 percent. 

Manufacturers provide designs 
which will protect personnel from the 
direct rays, when properly installed. 
The minimum mounting height is 
7 ft. Water paints and papers hav- 
ing high reflectivity for ultraviolet 
at 2537 angstroms should be avoided. 
Lamps can also be placed in the air 





ducts and danger to personnel min- 
imized, but more lamps are required 
for installations of this type. 








Glycol Vapors 
Detail of Pressure Valve . for Disinfection 


flap Clearance 
Another means of disinfecting 


air is by use of propylene or triethy- 


FIG. 6 ANTI-BACKDRAFT DUCT as used in the shelter illustrated 


in Fig. 1. Building is pressurized to create exfiltration 


lene glycols as aerosols. Various 
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FIG. 7—LOOKING INTO INNER AIR 
LOCK from shelter’s undress room, show- 
ing air regulator valve and doors between 
air locks 


vapor generators are available. The 
aerosols are lethal to most airborne 
bacteria and viruses under favorable 
conditions. They have low toxicity, 
low surface tension (and therefore 
can be readily divided into fine 
mists) and have good _ bactericidal 
activity. If the air is cold and dry 
or excessively humid, the effective- 
ness is reduced. Relative humidities 
of around 45 percent are desirable 
at 76 F. Under favorable conditions. 
the bacterial count can be reduced 
90 percent. One gram per 5,000,000 
ce of air is considered an effective 
concentration, although protection 
as determined by colonies on settling 
plates has been obtained against 
streptococcus with 1 gram of triethy- 
lene glycol per 100,000,000 ce of 
air, and against pneumococcus with 
| gram per 200,000,000 ce. Complete 
protection has been afforded mice 
against airborne influenza virus with 
a concentration of 1 gram per 200.- 
000,000 ce of air. 


Sonic 
Agglomeration 
Considerable 

been made into the use of sonic and 

agglomerate 


investigation has 
ultrasonic means to 
microscopic and submicroscopic par- 
ticles into larger masses for separa- 
tion out of a gas or air stream. In 
some cases, the work was done as a 
matter of air cleaning, or removal of 
atmospheric pollution and in others. 
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FIG. 8 


DISTRIBUTION OF INCOMING AIR to shelter with earth 


fill cover, as indicated by series of test runs 


it has been inspired by the possibility 
of the recovery of valuable chemical 
elements. Sound waves for this 
purpose can be produced by a variety 
of generators. Frequencies up to 
several hundred kilocycles have been 
used, depending on the application. 
Particle agglomerate sizes have been 
increased a hundredfold in the sound 
field. Most successful results for 
particulate matter in air. or gases, 
have been obtained at about 4 kc, 
and for germs in liquids at about 
9 ke. Actually, these frequencies 
are within the audible range for 
most persons, which is 20 to 20,000 
eveles. An intensity of 150 to 165 
db is usually required. This is with- 
in the threshold of feeling. 

[he particulate-laden air is fed 
into a sound chamber attached to 
the resonator and tunec, to resonate 


with it. The flocculated particles 
leave with the air, are separated in 
a cyclonic or other separator, and 
either the particles, or cleaned air, 
or gases are recovered. A sonic col- 
lection installation is diagrammed in 
Fig. 11. Industrial installations with 
equipment of this type have been 
made for the recovery of soda ash 
fume, sulphuric acid fog and carbon 
black. A pilot installation has been 
made for the flocculation of ammo- 
nium chloride smoke. The sulphuric 
fog installation was for a gas stream 
of 24,000 cfm, with particles from 
0.5 to 5 microns. The soda ash in- 
stallation was for 50,000 cfm, with 
particles leaving the furnace aver- 
aging less than 1 micron. 

The effect of sound on bacteria 
cannot be depended on, as some 
types seem unaffected, while others 
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are affected only at certain frequen- 
cies that are undesirable for other 
matter. Since bacteria are particu- 
late substances, they would be re- 
moved by such equipment, although 
perhaps not destroyed. 

The whistle-type sonic generator, 
Fig. 12, depending on the interrupted 
air stream method, is available for 
gas flows up to 50,000 cfm for an 
individual unit, and requires about 
10 kw for the air compressor and 
sound generator motor. Frequencies 
from 500 to 22,000 cps at inten- 
sitv levels up to 165 decibels above a 
level of 0.002 dynes per sq cm 
are available. 

While this type of removal equip- 
ment will handle large air volumes 
for industrial installations, it does 
not appear to have dependable effi- 
ciencies over about 85 percent. This 
is not good enough for military pur- 
poses in the theater of operations, but 
could have some application for large 
installations in remote locations, or 
where backed up by fine strainer 
filters. It is effective for particulate 
solid and liquid matter. The effi- 
ciencies will be affected by the ma- 


terials to be handled and the design 
of the installation. If the particles 
are not of sufficient density to cause 
effective agglomeration by collision, 
the system may have to be loaded by 
the addition of other particles. 


Venturi and Cyclone 
Scrubbers 
Where water o1 

liquid is available and large quanti 

ties of air or gas are to be cleaned, 


other suitable 


a venturi scrubber, a cyclonic scrub- 
ber, or a combination venturi-cy- 
clonic scrubber could be used. 

In the venturi scrubber. the gas 
enters a venturi nozzle equipped with 
a water or liquid spray at the throat. 
Air usually travels between 200 and 
400 fpm through the throat, and 
liquid flow is adjusted between 3 and 
9 gal per 1000 cu ft. After passing 
through the throat, the mixture of 
gas and liquid enters a cyclonic sepa- 
rator, the liquid and contaminants 
are drawn off the bottom, and the 
clean air swirled around and drawn 
out the top by a fan. 

On a test made for the recovery 
of iron oxide, with particle sizes 


from 0.02 to 0.50 microns, and inlet 
dust loadings in grains per cu ft 
from 1.0 to 6.0, the exit dust loading 
was 0.010 to 0.070 grains per cu ft. 
Sulphuric acid mists and fogs 
scrubbed with water and having an 
inlet loading of 303 milligrams per 
cu ft had an exit loading of 1.7. 

The cyclonic scrubber, with liquid 
sprays within the cyclone, has also 
given high efficiencies. Iron ore and 
coke dust having a particle size from 
0.5 to 20.0 microns and an inlet 
loading of 3.0 to 24.0 grains per 
cu ft had an exit loading of 0.03 to 
0.08. For fluorine mist, with an in 
let loading of 312 milligrams per cu 
ft. the exit loading was 7.2. 

For a combination of the venturi 
and cyclone, scrubbing in both, with 
sulphuric acid mist, the inlet load 
ing was 283.0 milligrams per cu 
ft and the exit loading 1.06 milli 
grams per cu ft. 


Selection of 

Air Cleaning Methods 

Is is evident that many arrange 
ments can be made to clean the in 
coming air to a shelter or increase 


FIG. 9—TWO AIR CONDITIONERS of 47,000 Bru and FIG. 10—INTAKE FAN, FILTER AND ADSORBER 


800 cfm capacity supply recirculated air to the shelter 


waiting room 


equipment installed in shelter is electric motor or engine 


driven. Capacity is 300 cfm 
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FIG. 11 


SONIC COLLECTION system installat‘on. Sou> 


this purpose can be produced by various types of generators 


FIG. 12 — WHISTLE TYPE SONIC GENERATOR in sound absorbing 


compartment, with capacity to treat 1500 cfm of air 


Heating 


its purity within the shelter. In 
each case, a design objective must be 
established. For military purposes, 
it is probable that protection will be 
desired against chemical, biological 
and radioactive contaminants in the 
atmosphe re. The degree of protec- 
tion desired must also be considered. 
For small military structures likely 
to be subjected to the greatest haz- 
ards, the maximum possiule protec- 
tion may be desired. In this case, 
the most efficient strainer filter in 
combination with a specially-devel- 
oped activated carbon adsorber might 
be selected. Filter frame construc- 
tion and duct work must be airtight 
and the building properly sealed and 
pressurized, or the advantage of filter 
performance will be lost. The shelter 
must also be equipped with air locks 
and decontamination equipment to 
permit entrance during attack. 

For large industrial establishments, 
more remote from danger, perhaps 
electronic precipitators backed up by 
strainer filters would be the econom- 
ical solution and afford the protec- 
tion desired. Still larger installa- 
tions may find a sonic or scrubber- 
type installation preferable. 

The availability of dependable 
utilities, such as water and electricity, 
also has an important bearing on 
the problem. In each case, the de- 
signer must make the best application 
of the available equipment consist- 
ent with the conditions. 

It is realized that there are limi- 
tations in the performance and appli- 
cation of presently available equip- 
ment and methods. However, suit- 
able equipment can be obtained to 
assure reasonable protection. 

Future research on shelter con- 
struction, sealing materials and meth- 
ods, decontamination procedures and 
air purification is expected to im- 
prove greatly protection for a wider 
range of applications. 

[Figs. 1 to 7 inclusive and 9 and 
10 are official U. S. Navy photo- 
graphs. The author used a number 
of references in textbooks, profes- 
sional journals and manufacturers’ 
publications in preparing his ma- 
terial on methods of air cleaning, 
sterilization and adsorption. In his 
article in the March HPAC, Mr. 
Viessman pointed out that protection 
against atomic attack involves blast, 
heat and radiation and gave informa- 
tion on this and on chemical and 
biological attack. ] 
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3053 FT LONG CORRIDOR at the Logan international airport, Boston, 


showing some of the vertical shaft propeller fan unit heaters which keep it 


comfortable 


Units Heat Big 


Airport Building 


HEATING THE largest airport passen- 
ger terminal in the world has proved 


to be “a routine assignment” for 104 
unit heaters installed in the big Gen- 
eral Louis E. Boutwell building at 
Logan international airport, Boston. 

These heaters maintain uniform 
comfortable temperatures by distrib- 
uting 9,250,000 Btu to heat a build- 
ing 3053 ft in length. 

The building area, which over- 
looks the ocean, is 160,000 sq ft, con- 
structed in the shape of a huge “W”. 
Twenty thousand panes of glass 
adorn the terminal. 

Built on “made” land 
lion cu yd of fill, 40 million of which 
were pumped from the ocean bottom 

the Boutwell building incorporates 
a continuous corridor on the interior 
side of the “W” connecting the 16 
airline terminal offices and loading 


55 mil- 


stations. 
a . £ . Are 
This continuvous corridor, 3053 ft 
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long and with one wall entirely of 
glass, is heated by 60 vertical shaft 
propeller fan unit heaters, each de- 
livering 1120 cfm and 93,950 Btu per 
hr. These units are equipped with 
two-way adjustable, louvered type air 
diffusers, discharging warm air par- 
allel to the passageway. 

Twelve additional propeller fan 
units are used in storage, baggage 
and express areas. Each is controlled 
by a gradual acting room thermostat, 
a gradual acting steam coil valve and 
a pneumatic electric switch. In op- 
eration, the thermostat 
pneumatic steam coil valve and the 


closes the 


electric pneumatic switch shuts off 
the unit heater motor. 

The 16 large triple-loading area 
doors that open onto the apron and 
airplane loading docks are blanketed 
by 32 cabinet type unit heaters. 
These units kill the chilling drafts 
that would otherwise enter the open 
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doors during loading. Each of these 
heaters is operated by a remote bulb, 
gradual acting temperature control- 
ler with its sensitive element locatod 
on the back of the air inlet grille, 
and a gradual acting coil steam 
valve. 

Thermostatically controlled to take 
advantage of the sun effect on the 
large glass area, the 104 unit heaters 
have been heating the building uni 
formly, effectively and economically 
for 18 months. Of particular advan- 
tage in this installation, no valuable 
floor space is used, since the units are 


Floors 


thus present an unobstructed surface 


ceiling and wall mounted. 


for cleaning equipment and the han- 
dling of baggage. 

All unit heaters in the Boston air- 
port terminal building are readily 
The 


hard- 


maintenance. 
pleasing of the 
baked enamel cabinet finish adds to 
the interior decoration. 

In determining the heat load of 
the large, narrow, unusual structure, 
0 F temperature and average wind 
velocity were used as outside weather 
conditions and 60 F was the design 
temperature. Five pounds steam 
pressure is supplied to all units with 
gravity return to an open receiver 
and thermostatically controlled pneu- 
electric switches 


accessible for 
appearance 


matic valves and 
govern the steam and electric supply 
to the radiators and motors respec- 
tively. 

The architects were Coolidge, 
Shepley, Bulfinch & Abbott; the con- 
sulting engineer was Thompson & 
Lichtner Co., Inc.; the mechanical 
engineer was the Office of Hollis 
French; and the heating contractor 
was the Cleghorn Co.—Ropert FE. 
Reep and Rosert F. DeLay, Herman 
Nelson Div., American Air Filter Co. 


PAYS $21,746 FOR 
BUILDING PERMIT 


Tue Prupentiat Insurance Co. paid 
a fee of $21,746 to the Chicago build- 
ing department last month for a per- 
mit to build a proposed 35 story sky- 
scraper near the “loop” area. Volume 
of the building, according to Naess & 
Murphy, the architects, will be 
20,624,708 cu ft, although detailed 
drawings won't be ready for a year 
or so. 

The ventilation fee based on an 
average of $3 per 1000 cfm of air 
supplied to or exhausted from the 
building amounted to over $1500. 
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Using NPA’s DO-97 Ratings for 


Maintenance, Repair, Operation 


A PROGRAM “to maintain at peak effi- 
ciency the nation’s existing equip- 
ment for the production of goods and 
services” was announced last month 
by the National Production Author- 
ity, U. S. Department of Commerce, 
with the issuance of NPA regulation 
No. 4 which provides a DO-97 rating 
for maintenance, repair and operat- 
Under this program, 
United 
warehouses, factories, re- 


ing supplies. 
all establishments in the 
States 

tail and service 


wholesale stores, 


shops, farms, hospitals, schools. 
libraries, churches, federal, state and 
local governmental agencies may. 
when necessary, use a priority rating 
to procure equipment and supplies 
for maintenance, repair and oper- 
ation of present facilities. 

The regulation is “permissive” in 
character. No one is required to use 
the ratings assigned to purchase his 
MRO supplies but if he does so he 
becomes bound by the limitations of 
the regulation. 

The regulation permits application 
of the DO-97 rating by business con- 
cerns and other institutions without 
individual authorization by NPA. 
The rating may be used solely to 
acquire maintenance, repair and op- 
erating supplies and may not be used 
to purchase production material (i.e., 
material or components to be incor- 
porated in end products) nor to pur- 


THE ORDER permits all business 
enterprises to use a DO-97 rating to 
obtain needed maintenance, repair and 
operating supplies 


chase major capital items. The rating 
is equal to all other DO ratings and 
is fully extendible. Ratings are ap- 
plied in accordance with the provi- 
sions of NPA regulation No. 2. 

If a concern elects to use a DO-97 
rating even on a single occasion, it 
must then limit its MRO purchases 
in accordance with regulation No. 4. 

Under the regulation, MRO pur- 
chases are limited in any one calen- 
dar quarter to one-fourth of the 
firm’s dollar purchases for mainte- 
nance, repair and operating purposes 
in 1950 (or the fiscal year ending 
nearest to December 31. 1950). If 
this quota is too small to provide 
sufficient MRO supplies, the firm 
may file with NPA an application 
for an increased quota. 

To provide for seasonal businesses, 
the new regulation permits quarterly 
MRO quotas equal to the amount 


-spent by the business for MRO in the 


corresponding quarter of 1950 (or 
fiscal year). 

Businesses which were in operation 
only a part of 1950 are permitted a 
quota in proportion to the amount 
they spent for MRO while they were 
in operation, with reasonable adjust- 
ments for seasonal and other variable 
factors. New firms after 
December 31, 1950, are permitted to 
acquire for MRO purposes the mini- 
mum amounts necessary for opera- 
tion, up to $5000 a quarter. They 
must obtain special NPA authoriza- 
tion for MRO expenditures above 
this amount. When the quarterly 
quotas for these businesses exceed 
$1000, the NPA must be informed in 
writing of the base period used, the 
reasons for selecting it, and what 


started 


adjustments have been made. 

Small businesses are permitted to 
extend DO-97 ratings for MRO pur- 
chases up to $1000 a quarter, without 
regard to the quota restrictions. All 
other firms making MRO purchases 
under DO-97 ratings are required to 
follow the procedures established in 
the regulation for figuring their 
quotas. 

In all cases where DO-97 ratings 
are used to procure MRO supplies, 
the firm is required to charge against 


its MRO quota purchases made with- 
out use of the rating. 

The DO-97 priority rating may be 
applied to non-rated MRO orders 
now outstanding. 

The new regulation replaces the 
amendment to NPA regulation No. 
2, issued January 11, which permit- 
ted manufacturers working on de- 
fense orders to procure under ratings 
jigs, dies, tools and fixtures where 
necessary to meet delivery dates 
established in rated orders. 

Supplements to the regulation will 
be issued from time to time, NPA 
said, making further provisions for 
MRO materials for industries such 
as mining, transportation and others, 
which because of the nature of their 
operations require special handling 
of MRO items. 


Questions and Answers 

on MRO Order 
1) Q. What is the purpose of NPA 
regulation No, 4? 

A. Its purpose is to provide a 


THE NPA PERMITS use of the DO- 
97 rating for minor capital additions 
not exceeding $750 for any one com- 
plete capital addition 


ready means whereby all business 
establishments and other non-busi- 
ness institutions large and small 
may when necessary use a priority 
rating to obtain supplies and ma- 
terials they require for maintenance, 

repair and operating supplies. 
Why is this regulation neces- 


A. One of the basic aims of the 
National Production Authority is to 
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maintain the nation’s production to 
strengthen its defenses. This makes 
it imperative that existing facilities 
and equipment be maintained in top 
working condition. 

3) Q. How does this regulation ac- 
complish this purpose of maintaining 
present production facilities? 

A. It permits all business enter- 
prises, large or small, whether en- 
gaged in retail or wholesale trade or 
in manufacturing, to use an extendi- 
ble DO-97 rating to obtain needed 
maintenance, repair and operating 
supplies (MRO). 

4) Q. What is meant by “extendible 
DO-97 rating?” 

A. Under NPA’s basic priorities 

system, certain essential production 


TO USE THE rating, a businessman 
writes on his order, or on a piece of 
paper attached two it, these words: 
“DO-97, Certified under NPA Regu- 
lation 4", and then signs his name 


“DO-97” is the 
preference symbol assigned by NPA 


is given preference. 


for use on orders for maintenance, re- 
pair and operating supplies. This 
preference rating may be extended 
by the person receiving the rated 
order in the same way as any other 
DO rating may be extended. 

5) Q. Is there any special signifi- 
cance to the number “97” ? 

A. The number is used for identi- 
fying the MRO program, just as 
other programs are identified by a 
two-digit number. There is only a 
single-band priorities system, which 
means that all orders with a priority 
rating, regardless of the program 
identification number, receive equal 
treatment. 

6) Q. What about other organiza- 
tions, such as schools, hospitals, 
churches and government agencies? 

A. Regulation No. 4 includes 
them, too. Federal, state, municipal 
and other governmental units may 
use the DO-97 rating and so may 
schools, libraries, churches, hospitals 
and similar institutions. 


7) Q. Does the regulation exclude 
any type or types of institutions? 

A. No. All institutions in the 
United States and its possessions and 
territories when necessary may use 
DO-97 ratings to get the maintenance, 
repair and operating supplies they 
require. 

8) Q. Is any 
required from VPA for the use of 


special authorization 


the rating? 

A. No. 
explanatory and the rating may be 
used by any concern in accordance 


The regulation is self- 


with regulations Nos. 4 and 2. 

9) Q. Is there any limitation on the 
amount of these supplies a business 
or institution may obtain? 

A. Yes. In general MRO supplies 
may be obtained only in the same 
dollar amount spent for such sup- 
plies during 1950. 

10) Q. Must MRO quotas be figured 
on a quarterly basis? 

A. That is 
government agencies and institutions 
simply divide the amount they spent 
for MRO in 1950 by four and that 
is their quarterly quota. 

11) Q. Is any provision made for 


right. Businesses, 


seasonal business? 

A. Yes. 
that desires to do so may take as its 
quarterly MRO quotas the amounts 
spent for MRO in the corresponding 
quarters of the calendar year 1950. 
12) Q. How does a neu 
establish its MRO quota? 

A. If it was in operation during 
part of 1950 it is permitted a quota 
in proportion to the amount spent 
while it was in operation, with rea- 


A business or institution 


business 


sonable adjustments for seasonal and 
other variable factors. 

13) Q. What about new firms started 
during 1951? 

A. They are permitted to acquire 
for MRO the minimum 
amounts necessary for operation, up 
to $5000 a quarter. They must ob- 
tain special NPA _ permission for 
MRO expenditures above this amount. 
When the quarterly quotas for these 
businesses exceed $1000, the NPA 
must be informed in writing of the 


purposes 


base period used, the reasons for 
selecting it and what adjustments 
have been made. 
14) Q. Many 
fiscal year rather than a calendar 
year basis. How do such firms de- 
termine their quarterly MRO quota? 
A. Any firm or institution may, 
if it wishes, use its fiscal year rather 


firms operate on a 
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ALL PERSONS using the DO-97 rat- 
ing must keep complete records and 


preserve them for the duration of the 
regulation and two years thereafter 


than the calendar year in establishing 

its quota. 

15) Q. Is a business firm or other 

institution required to use a DO-97 

rating to acquire the MRO supplies 

it needs? 
A. No. 


without using the DO rating. 


MRO may be obtained 
But if 
a person does make use of this rating, 
then his total acquisition of MRO, 
both rated and unrated, becomes sub- 
ject to the quarterly limitations of 
the regulation. 

16) Q. May a small businessman 
say the owner of a shoe repair shop 
or a filling station issue a DO-97 





WHAT ‘‘DO”’ RATINGS MEAN 

The DO rating system is a 
single-rating band, and Na- 
tional Production Authority 
regulations require that all DO- 
rated orders be filled in ad- 
vance of non-rated orders. 
Many materials and products 
needed for the defense program 
are in short supply, and the 
purpose of the single-band 
priorities system is to assure 
that defense and defense-sup- 
porting production has the 
right of way. 

The code numbers assigned 
to the various DO ratings are 
purely for purposes of identify 
ing the program to which the 
order is related, or the claimant 
agency, and do not indicate any 
Rated orders are 
to be accepted in the order in 
which they are received. Thus, 
the DO-97 rating identifies the 
order with the NPA or its dele- 
gatee, and as an 
maintenance, repair and oper- 
ating supplies. 


preference. 


order for 
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to obtain the supplies he needs to 
maintain his business and equipment 
in good condition? 

A. Certainly. 

17) Q. What does he have to do to 
use such a rating? 

A. He merely 

order, or on a piece of paper attached 
to it, these words: “DO-97, Certified 
under NPA Regulation 4,” and then 
signs his name. 
18) Q. Does such a DO-97 carry the 
same priority value as other DOs, 
those issued by the armed services 
for instance? 

A. Yes, DO 
have the same priority value. 
19) Q. Suppose the operator of a fur- 
niture repair shop needs to get some 
sandpaper and hand tools. May he 
issue his own DO-97 to obtain these 


writes on the 


since all ratings 


supplies? 

A. Yes. 

20) Q. After he has used a DO-97, 
what else must he do? 

A. If he uses more than $1000 
worth of MRO per quarter, he must 
record the expense as a_ charge 
against his MRO quota, but if he 
uses less than $1000 of MRO per 
quarter he need only keep a record 
of the transaction. 

21) Y. Does every firm or institu- 
tion using DO-97s have to keep 
records of its MRO purchases? 

A. Yes. The NPA _ requires 
that all using the DO-97 
rating must keep complete records 


persons 


and preserve them for the duration 
of this 
thereafter. 
22) Y. Is any particular accounting 
system required in these records? 
A. No. 
tory, provided that it will disclose 
the information needed by the NPA 
for an adequate audit. 
23) Q. Is there any provision in the 
regulation for minor capital addi- 


regulation and two years 


Any system is satisfac 


tions? 

A. Yes. NPA permits the use 
of the rating for minor capital addi- 
tions not exceeding $750 for any one 
complete capital addition. 

24) Q. Can an example be given 
showing how this provision might 
work? 

A. Yes. Suppose a shoemaker 
needs a new leather stitching ma- 
chine. He may obtain the machine 
under a DO-97 rating, providing it 
does not cost more than $750. 

25) Q. Is any provision made for 
quota adjustments? 
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A. Yes. Any person may al any 

time file with NPA a request for ad- 
justment on the ground that his MRO 
quota is not sufficient for his re- 
quirements, or that it works an undue 
or exceptional hardship on him not 
suffered generally by others in the 
same trade or industry, or that its 
enforcement against him would not 
be in the interest of national defense 
or the public interest. 
26) QY. Suppose a firm has 
granted an increased quota for MRO. 
Must it make a new application for 
each succeeding quarter? 

A. No. Once an increased quota 
is established, this becomes the firm’s 
standard quota, unless the increase 


been 


was granted on a temporary or sea- 
sonal basis, or is otherwise restricted 
by NPA. 

27) Q. Many already 
placed non-rated orders for MRO 
Vay these firms now apply 
DO-97 ratings to them? 

A. Yes. All ratings applied on 
or after March 15 shall take effect as 
of the dates when applied. 

28) Q. What if a machine repair 
shop is hired by the proprietor of a 
shoe shop to repair a machine. To 


firms have 


supplies. 


whose quota are the repair parts used 


on this job charged? 


A. The machine repair shop 
may use a DQ-97 rating to the same 
extent that the shoe shop proprietor 
would be permitted to use it if he 
himself were repairing his own ma- 
chine. The cost of the materials is 
charged to the MRO quota of the 
person for whom the work is done 
in this case the shoe shop proprietor. 
29) Q. Suppose a home owner needs 
to obtain repair parts for some equip- 
ment in his home. May he also make 
use of the DO-97 rating? 

\ . N 0. 


used to obtain materials for personal 


The rating may not be 


or household use. 


SYMBOLS FOR DO ORDERS 
LISTED BY NPA 


THe NationaL Propuction Authori- 
ty of the U. S. Department of Com- 
merce issued last month a list of DO 
(defense order) symbols used for 
rating orders for production under 
the mobilization program. The sys- 
tem is a single-rating band, and NPA 
regulations require that all DO-rated 
orders be filled in advance of non- 
rated The numbers 
are purely for the purpose of identi- 
fying the program to which the ordes 


orders. code 


is related, and do not indicate any 


preference. 


List of DO order symbols, subject to change from time to time 





DO CODE NO AGENCY 


ol Depart 


04 


+ National Product 
€ 


vil Aeronautics Adr 
nal Advisory 


Aeronautics 


. National Production Authori 


* Department 


or delegatec) 
onal Productior 


delegatee) 


ional Productic 


delegatee ) 


(Digits 50 and 51 were former 
55 5 and $7 t ™ y sed ationa Pr 


k 
were t 


PROGRAMS 


of Inte 


ly used by the National Advisory ( 


MAJOR PROGRAM INVOLVED 
Det 


Ships 
Tank-Automotive 
Weapons 
Ammunition 
Electronics and Comr 
Equipment 
and Lubricants 
and Equipage 
sportation Equipment 
ling Supplies and Equipment 
For Overseas Construction 
Subsistence 
Production Equipment 
Miscellaneous 
Contract Construction 
Foreign Additional Military 
Production 
Foreign Non-Military Production 
Foreign Production (other than 
E. C. A. Non-Military) 
Operations 
Construction 
Construction Equipment 
Privately Owned Complete Facili 
tres 
Privately Owned Facilities Additions 
Miscella 


neous 


Plant Expansion 
nadian Programs 


or ll rograms 


America 


uu 


E 

Maintenance 

Operating 
Production 

Private Contra 
Basketing (Small orders 

together under NPA Reg 
ommittee for Aeronautics Digits 
1 Authority for Canada) 





Heating, Piping & Air Conditioning, April 1951 





New Sun Angle Calculator 
Simplifies Solar Engineering 


THE HISTORY OF WINDOWS is essen- 
tially the story of man’s progress in 
combining the beauty and light of 
the out-of-doors with the comfort 
and shelter of interiors. The course 
of this evolution includes the de 
velopment of glass itself, improve- 
ment of manufacturing methods to 
produce large clear glass areas on 
a mass production basis, develop- 
ment of double glazing to permit 
the use of more and larger windows 
without objectionable heat losses, and 
the advancement of architectural and 
engineering design to utilize the ad- 
vantages of large windows while 
minimizing the disadvantages which 
might otherwise occur. 

rhe importance of 
and engineering in the use of win- 
dows may be illustrated by a simple 
example. A_ large single glazed 
window facing south would bring 
outdoor beauty light indoors 
but at the expense of excessive heat 
loss on cloudy days and at night dur- 
ing cold weather and excessive ra- 
diant heat gain on sunny summer 
days. These disadvantages can be 
readily overcome by the use of a 
double glazed window combined with 
properly designed overhang or shad- 
ing devices. 

Although it is primarily the re 
sponsibility of the architect to take 
into account the effect of the 
in his creation of an architectural 
design, it is also apparent that the 
orientation of the building and the 
arrangement of windows or shading 
devices are of considerable interest 


architecture 


and 


sun 


Mr. Dunipace is a physicist with the 
techmcal development dept. of the Libbey 
* Owens * Ford Glass Co. He is a 
member of the American Physical Society, 
the Optical Society of America and the 
American Association for the Advance- 
ment of Science. He has published sev- 
eral papers, including Solar Position 
Calculator, in Physics Review. Mr. Dun- 
ipace took a major part in developing the 
sun angle calculator he describes here. 


Heating, Piping & Air Conditioning, 


By Donald W. Dunipace 


to air conditioning and heating en- 
The 
cooling equipment 
having it large enough, and the econ- 
omy of the installation upon not hav- 
Thus, engineers 


gineers. 


depends upon 


ing it too large. 
need to know how much heat, includ- 
ing radiant energy from the sun and 
sky, must be dissipated. 

Many 


loved to estimate solar heat gain 
pro} e 


methods have been em- 


through glass, most of them involy- 


ing reference to several tables or 


FIG. 1 


effectiveness of the 


use of trigonometric processes. Such 
methods, in order to give estimates 
sufficiently accurate for engineering 
been laborious and 
Consquently, it is 
impractical to compute 
a sufficient 
Furthermore, 


purposes, have 
time-consuming. 
frequently 
the solar 
range of conditions. 
the relatively high number of steps 
involved increases the possibility of 


heat gain for 


error. 
Both of these difficulties have been 


largely overcome by the Sun Angle 


NEW SOLAR calculator consists of charts for various latitudes with 


transparent overlay and cursor making it possible to read the angles directly 
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Calculator which has just recently 
become available to engineers and 
architects. This instrument, Fig. 1, 
consists of a series of base charts, 
one for each 4 deg of latitude froin 
24 to 52 deg north inclusive, which 
show the positions of the sun at 
intervals of every 20 min during the 
day for three days of each month of 
the year. Sun positions for inter- 
vening days can be found by inter- 
polation. 
Finding 

Solar Angles 

A transparent overlay and cursor 
make it possible to read directly 
the true altitude, azimuth (bearing) 
and the angle of incidence of the 
sun with respect to a vertical wall or 
window for any sun position. In 


December 21st 
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showing the position of the sun 
with reference to a wall on a verti- 
cal sectional drawing, the true allti- 
tude angle can be used only when the 
sun is on a line exactly perpendicular 
to the wall. When the sun is in any 
other position, it would be neces- 
sary to make a projection of the true 
altitude angle upon a plane per- 
pendicular to the wall. To eliminate 
this process, the calculator gives 
directly a fourth angular value called 
the profile angle which is actually 
the projection just mentioned. 

Another important feature of the 
calculator is the fact that direct read- 
ings for the four solar angles can be 
made for a window facing in any of 
the 360 deg of the compass. 

In short, all of the angular values 
of the sun’s position necessary for 


FIG. 2—SHADOWS 
CAUSED BY OVER- 
HANGS may be easily de- 
termined by this method, 
as explained in the text 
accompanying the calcu- 
lator 
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FIG. 3—HORIZONTAL EXTENT of shadows by lateral shading devices 
is determined by laying off bearings of the sun's position at selected design 


hours, as indicated here 


building designing and for estimat- 
ing solar heat gain through the glass 
can be obtained from the calculator 
in a few minutes without computa- 
tions of any kind. 


Designing 

Shading Devices 

Of no less interest to the architect 
or engineer is the instruction booklet 
which accompanies the calculator. 
In addition to explaining how to 
operate the calculator, the booklet ex- 
plains how to determine the positions 
and dimensions of overhead and 
lateral sun control devices, how to 
find the depth and extent of penetra- 
tion of the sun’s rays through win- 
dows, how to arrive at the area of 
glass which will be irradiated or 
shaded and how to estimate the 
solar heat gain through the glass. 

The “drafting board,” rather than 
the mathematical, approach is used 
in the booklet in dealing with the 
problems of shading and solar heat 
gain. Accordingly, angular values 
from the calculator are laid off on 
scaled sectional and plan drawings 
so that desired dimensions can be 
obtained with a scale rule. Au 
example in point is Fig. 2. After 
profile angles of the sun’s positions 
on selected design days and hours 
have been laid off on a scaled ver- 
tical section, the necessary width of 
the roof overhang and the depth 
of penetration by the sun’s rays can 
he scaled. These dimensions can be 
computed, but scaling is quicker and 
easier and is usually accurate enough. 

A similar method is explained, 
by drawings and text, for obtaining 
the length of a horizontal overhead 
sun shade and how the dimensions 
and locations of lateral shading de- 
vices (vertical fins, plantings, ete.) 
are found. 


Determining 

Shading Areas 

The design of shading devices is, 
of course, an architectural responsi- 
bility. But engineers will be espe- 
cially interested in another section of 
the booklet. This deals with the 
shadows cast by various types of 
shading devices. 

Fig. 2 indicates how the extent 
of shadows caused by overhead pro- 
be determined. The 
of shadows cast 


jections may 
horizontal extent 
by lateral shading devices is illus- 
trated by another drawing repro- 
duced from the booklet and relabeled 
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Fig. 3. In this instance bearings 
of the sun’s positions at selected de- 
sign hours are found by using the 
calculator and are laid off on a plan 
drawing as shown. 

Similar drawings, this time in 
vertical section, show how profile 
angles obtained from the calculato: 
for selected design hours are laid 
off to indicate the vertical extent of 
the shadow on the wall. It is pointed 
out that an elevation drawing devel- 
oped from the plan and sectional 
drawings will indicate the areas of 
wall or window which will be shaded 
or irradiated. Shadows cast by 
window reveals are determined in 
the same manner. 

Of greatest interest to the air con- 

ditioning and _ heating 
engineer will be the sec- 
tion of the booklet de- 
voted to estimating solar 
heat gain through glass. 
It is a new approach | 
which reduces the paper iam 
work to a few steps in 8= 
simple _ multiplication 
and addition. 

Direct solar 
incident on the outside 


FIG. 4- 


% 4 


energy 9p_ 
surface of the glass is 
read from a nomograph, 
reproduced as Fig. 4. 
True altitude of the sun 
for the selected design 
hour and day is deter- 
mined by the calculator 
and its value located on 
the left 


hand scale. 


CLEAR 
ATMOSPHERE Ly 





Value of the angle of incidence is 
also determined by the calculator 
and is located in similar fashion on 
the right hand scale. The intersec- 
tion of a line or straight-edge con- 
necting these two points and the cen- 
ter scale indicates the amount of di- 
rect solar energy incident upon the 
glass in Btu per sq ft per hr. 

A similar nomograph gives the 
sky (diffuse) energy incident to 
the outside surface of the glass in 
Btu per sq ft per hr. 

There remains the problem of de 
termining how much of this incident 
radiation gets inside the building, 
whether by transmission or by ab- 
sorption and reradiation. The book- 
let contains a table of coefficients 
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INDUSTRIAL 
ATMOSPHERE 


TRUE ALTITUDE OF SUN 
IN DEGREES 
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SOLAR ENERGY 
IN B.T.U.'S PER (SQ. FT.) (HR.) 


which represent the fraction of the 
incident radiation which reaches the 
inside through various types of single 
and double glazings according to 
the angle of incidence. Proper co- 
efficients are selected from the table 
and applied to the incident direct 
and sky radiation values to obtain 
the total solar heat gain. Once the 
conditions are established, and with 
a little practice, the solar heat gain 
for a given glass area can be esti 
mated in a few minutes. 

Sources of data represented by 
the nomographs and tables are given 
in a reference section. The booklet 
also contains a method for con- 
verting standard to solar time and 
other supplementary ‘information. 


DIRECT SOLAR ENERGY on outside surface of the glass is read from this nomo- 
graph. Similar chart gives the sky, or diffuse, radiation 


s * ¢ 8 5%% gs0 





ANGLE OF INCIDENCE 
IN DEGREES 
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How to size safety valves for protecting process equipment on the lou 
” failure was discussed at the « 


in the event of a PRV 


of pressure reducing valve 


ference 


Develop Rules for 
Installing Relief Valves 


“What to do” and “how to do it” in the sizing and installation of 


pressure relief and safety valves on low pressure hot water heating 


_ boilers to meet the requirements of the revised ASME Boiler Con- 


struction Code — together with information on protection of vessels 


and process equipment on the low pressure side of reducing valves 


— was explained at a recent safety conference on boilers, unfired 


pressure vessels and refrigeration and air conditioning equipment 


THE LOW PRESSURE heating boiler 
section of the American Society of 
Mechanical Engineers Boiler Con- 
struction Code has recently been 
revised with regard to the sizing and 
installation of pressure relief and 
safety valves on low pressure hot 


water heating boilers. As a service 


124 


to its members, the Heating, Piping 
& Air Contractors’ 
Chicago 
the relief valve requirements of the 


Conditioning 
Association has condensed 


code into a set of rules covering a 
single page. 
conference on 


During a_ recent 


boilers, unfired pressure vessels and 


their safety appurtenances, sponsored 
by the boiler and refrigeration de- 
partment of the city of Chicago in 
cooperation with the Chicago Boiler 
Manufacturers Association and the 
insurance companies which insure 
boilers and machinery in the Chicago 
area, E. R. Teske, of the contractors’ 
association, presented a paper dis- 
cussing these rules. 


Use Officially 

Rated Valves 

Pertinent revisions of the code are 
condensed in the form of six rules. 
Inasmuch as the first consideration 
is the type of relief valve to be used, 
the first rule states simply that only 
ASME officially rated valves shall 
be used. Mr. Teske said that there 
is no point in using nonrated valves, 
as the code states that the capacity 
of water relief valves that have not 
been officially rated shall not be 
taken into consideration in determin- 
ing the required relieving capacity. 
Rated valves have been tested at the 
laboratory of the National Board of 
Boiler and Pressure Vessel Inspectors. 
data sheets and certificates have been 
issued to manufacturers, and_ the 
valves themselves can be dis- 
tinguished by permanent markings. 
The data thus given include the name 
of the manufacturer, the size of the 
inlet pipe, the pressure setting, the 
rated capacity in lb per hr of steam 
or Btu per hr at the set pressure, and 
the ASME clover leaf symbol bear- 
ing the letter “V” 

The second rule, regarding pipe 
size, states that no relief valve shall 
in. or larger 
pipe size. 


be smaller than 34 
than 414 in. standard 
Again, officially rated valves are 
automatically within this require- 
ment, which then becomes of primary 
importance only in the selection of 
secondary steam safety valves when 
they are required. 

The third rule indicates that re- 
lief valves shall be installed on top 
of the boiler, preferably through an 
independent opening, but with as 
direct and short a connection as pos- 
sible. There shall be no intervening 
valves. 

The fourth rule, dealing with ca- 
pacity, says “The minimum required 
total steam relief capacity of pres- 
sure relief valve or valves at their 
pressure settings is: (a) 1000 Btu 
or | lb per hr of steam per 1000 Btu 
of gross nozzle output of the boiler 
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or, (b) 5000 Btu or 5 Ib per hr of 
steam per 1 sq ft of boiler heating 
surface”. Either of these rules is 
applicable; however, the first was 
described by Mr. Teske as incorpo- 
rating the basic intent of the code and 
as taken from the section on cast iron 
boilers while the second is from the 
section applying to steel boilers. 
When operating conditions are other 
than normal for steel boilers, the 
actual gross nozzle output of which 
the boiler is capable shall be the 
determining factor. 


In conjunction with the total ca- 
pacity requirements, the Chicago 
contractors’ association has made it 
a rule for its members that the pri- 
mary relief valve selected must have 
a minimum water relief capacity of 
1/3 Ib per hr of water for each 1000 
Btu per hr of required total steam 
relief capacity. This is not part of 
the ASME code but is intended to 
insure adequate capacity of the pri- 
mary relief valve to relieve simple 
thermal expansion without opening of 
the secondary pop valve, which may 
not reseat without leaking. It may 
also serve when unusual conditions 
cause controls to overshoot. 


The fifth rule indicates that the 
primary relief valve shall be set to 
relieve at a pressure at or below the 
maximum allowable water working 
pressure of the boiler or the lowest 
working pressure component of the 
system. 


Auxiliary Relief 
Devices Permitted 


The sixth rule states that if the 
size of the boiler is such that more 
than a reasonable and practical num- 
ber of officially rated pressure relief 
valves are required, then the defi- 
ciency in relief capacity over that of 
the total stamped capacity of the 
primary valves used shall be met by 
installation of an ASME rated steam 
safety valve, rupture disc, or similar 
relief device of sufficient capacity 
so that the fourth rule is complied 
with. Steam safety valves shall be 
of the type without wings or guides 
on the pressure side of the valve seat. 
Further, the secondary valve or 
valves, whether steam safety, rupture 
disc or similar device, shall have a 
relief pressure setting in accordance 
with the following: 

a) On 30 psi water pressure 
boilers, the secondary valve shall be 
set to relieve at a pressure of 45 psi 


and shall actually operate at no more 
than 48 psi. 

b) On boilers with water working 
pressures above 30 psi and up to and 
including 75 psi, the secondary re- 
lief valve shall be set to relieve at a 
pressure 15 psi above the maximum 
allowable water working pressure of 
the boiler. 

c) On boilers with water pres- 
sures above 75 psi and up to 160 
psi, the secondary relief valve shall 
be set to relieve at a pressure 20 
percent above the maximum allow- 
able water working pressure of the 
boiler. 


Discharge Manifolds 
Not Recommended 


After enumerating these rules, Mr. 
Teske discussed some of the problems 
confronting contractors and engineers 
in meeting the code’s requirements. 
One such problem is in connection 
with multiple valve installations. 
Manifolds for multiple installations 
should be as compact as possible 
and the cross sectional area of the 
boiler opening should at least equal 
the aggregate area of the nominal 
diameters of the connected valves. 
The association does not recommend 
manifolds on the discharge piping 
as there is no assurance that the 
back pressure due to discharge of 
one valve would not reduce the dis- 
charge capacity of others on the 
manifold. Even primary or second- 
ary valves with the same set pres- 
sure may not open simultaneously, 
Mr. Teske said. Discharge piping, 
of course, must be carried to a point 
where there will be no danger of 
scalding personnel. 

In regard to the question of reverse 
circulation boilers that is, re- 
turning water through the normal 
supply openings and using the return 
tappings as supplies the code 
definitely requires the valves to be 
on top of the boiler and the asso- 
ciation considers that it applies to 
such boilers. 

Most of the difficulties encountered 
in applying the code were said to 
stem from the problem of determin. 
ing the capacity requirement when 
gross nozzle output of the boiler is 
not known. While the ASME code 
requires that a code boiler carry 
the boiler symbol, the name of the 
manufacturer, the maximum work- 
ing pressure and the minimum safe- 
ty relief capacity in lb per hr of 
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steam, it is not required that the 
valve capacity be given in the manu- 
facturer’s literature nor are the data 
readily visible on boilers in the field. 
The Steel Boiler Institute requires 
that its rated boilers carry infor- 
mation as to heating surface, but not 
gross output, on the boiler data plate. 
In a similar manner, cast iron boilers 
rated by the Institute of Boiler and 
Radiator Manufacturers must show 
net ratings, but not gross ratings. 


Find Gross 

Nozzle Output 

One item of information which is 
usually available to the contractor 
or engineer is the net load rating of 
the boiler. For a large number of 
steel and cast iron boilers, net load 
ratings are available in a booklet, 
Net Load Recommendations for Low 
Pressure Heating Boilers, issued 
semi-annually by the Heating, Piping 
& Air Contractors 
National Association, 1250 Avenue 
of the Americas, New York 20, N. Y. 

For automatically fired, hot water 
heating, cast iron boilers, Mr. Teske 


Conditioning 


said that the gross nozzle output can 
be determined by multiplying the 
net IBR automatically fired rating 
by 1.333. This is said to result in 
relief valves for the largest size 
boilers being slightly oversize, but 
not more than 5 percent. 

For steel boilers, Mr. Teske recom 
mended that the gross nozzle output 
be determined by adding 50 percent 
to the SBI net load rating. This is 
said to be equivalent to multiplying 
the heating surface by 5000 for com- 
mercial steel boiler ratings, but to 
somewhat more than that for SBI 
net ratings on residential oil fired 
boilers. 

A capacity sizing problem is pre 
sented by the packaged steel boiler 
Generally speaking, said Mr. Teske. 
literature for these units indicates 
Where the 
gross nozzle output is not known, 
only 2114 percent need be added to 
the HPACCNA net load ratings to 
obtain the gross nozzle output. 

Another problem discussed by Mr. 
Teske is that of overfiring. Under 
these conditions, the requirements of 


the gross nozzle output. 


Only officially rated 
valves bearing the 
symbol “V in a clover 
leaf’ may be used, ac- 
cording to the ASME 
Boiler Construction 


Code 








TABLE 1—ORIFICF RELIEVING capacities, in Ib per hr per sq in., developed for determining the proper size 
of safety valves to be used on the low pressure side of reducing valves 





Pressure-reducing valve inlet pressure, psig 
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3140 2210 

3340 2580 1485 

3340 2830 2320 1800 
3340 2830 2320 2060 
3340 2830 2320, 2060 





Nore: The following formulas ‘shall he used in connection with this “table | to > calculate the required relieving capacity of safety valves installed © on the low 


pressure side of pressure-reducing valves. 


wheres W 
A 


= internal area of the pipe size o 
Ai = 


c orifice relieving capacity, pounds o 


this Table) 

the code must be met by determining 
the nozzle output of the boiler on the 
basis of burner input and reasonable 
combustion efficiency. The impor- 
tance was again stressed of having 
sufficient thermal expansion capacity 
in the primary relief valve so that 
this valve is adequate to care for 
any overshooting of boiler operating 
controls, The secondary steam pop 
valves should not open except for 
actual runaway conditions, as once 
they have opened they will probably 
not reseat without considerable leak- 
age. 

In discussing static head, he said 
that it is usually 
either an open expansion tank or a 
cushion tank is provided to absorb 
without undue 


recognized, and 


thermal expansion 
pressure rise in the system. How- 
ever, the dynamic or operating heads 
of circulating pumps, when located 
on the return side of the boiler, are 
frequently overlooked. In addition, 
the surge in head when a pump starts 
according to 
ranges 


must be considered: 
Mr. Teske, this frequently 
from 50 to 150 percent of normal 
operating heads. It should not be 
neglected even in the so-called con- 
stant circulation system. These 
factors sometimes make it advisable 
on larger systems with high static 
heads to install the circulating pumps 
on the supply side of the boiler 
so that dynamic and surge heads are 
dissipated in the systems. 

Another difficulty 
buildings employing hot water heat- 
ing systems and utilizing heat ex- 
changers between the systems and 
low pressure steam or hot water 


Paragraph U-2 of the un- 


occurs in tall 


boilers. 
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required safety valve poctieving capacity. 
the pressure-reducing valve (use pipe areas of Table 2) 
pass line around the pressure-reducing valve 


internal area of the pipe size of the b 
1 coat per hour per square inch, for the given inlet and outlet pressures of the pressure-reducing valve (from 


Use the formula that yosie the larger relieving capacity. 


VW = '/,; AC or W = '/3 AiC 


fired pressure vessel section of the 
ASME code requires a relief valve 
which permits a maximum rise of 
10 percent above maximum working 
pressure. According to Mr. Teske, 
the determination of the relief 
pacity to meet the 10 percent over- 
pressure requirement can be an 
elusive problem. 

Paragraph H-54 of the low pres- 
sure heating boiler section of the 
code states that “When a hot water 
supply is heated indirectly by steam 
in a coil or pipe, the pressure of the 
steam used shall not exceed the safe 
working pressure of the hot water 
tank, and a relief valve of at least 
1 in. in diameter, set to relieve at 
or below the maximum allowable 
working pressure of the tank, shall 
be applied on the tank” 

Believing that neither of 
code paragraphs is satisfactory, and 
pending the incorporation of specific 
requirements for heat exchangers in 
the ASME code, the Chicago con- 
association has established 


these 


tractors’ 
a set of rules to serve as a guide for 
its members. These rules state that 
as long as the medium supplying heat 
to the exchanger is within the tem- 
perature and pressure limits pre- 
scribed in the ASME code, all that 
is required on the radiation side of 
the exchanger is an officially rated 
thermal relief valve. 

The total relief capacity provided 
by this valve at its pressure setting 
is to be a minimum of 1/3 lb per hr 
of water for each 1000 Btu per hr 
of heating load. The requirements 
with regard to type, pipe size, lo- 
cation and pressure setting are the 


same as those for boilers. Should 


the medium supplying heat be over 
250 F, or 15 psi for steam and 160 
psi for water, the rules for relief 
valves on heating boilers are to be 
followed. 


Protecting Vessels on 


Low Side of P.R. Valves 

C. O. Myers, secretary-treasurer 
of the National Board of Boiler 
and Pressure Vessel Inspectors, dis- 
cussed protection of vessels on 
the low pressure side of reducing 
valves. The subject is one of con- 
siderable importance to protect prop- 
erly auxiliary equipment operating 
below that which is 
primary boiler 


at pressures 
carried upon the 
generating unit, he said. 

To reduce automatically the pri- 
mary boiler pressure for such proc- 
essing equipment, pressure reducing 
valves are used. The manufacturers 
of such equipment have data avail- 
able on the volume of flow through 
reducing valves manufactured by 
them but such data are not compiled 
in a form that enables the results 
to be deduced readily. To protect 
the equipment operating on the low 
pressure side of a reducing valve, 
safety valves of a relieving capacity 
sufficient to relieve all the steam 
and prevent a pressure rise in case 
of failure of the reducing valve 
should be installed, according to Mr. 
Myers. 

The pressure reducing valve is a 
throttling device, the design of which 
is based on certain diaphragm pres- 
sures opposed by spring pressure 
which, in turn, controls the opening 
through the valve. If the spring, the 
diaphragm or any part of the reduc- 
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ing valve fails, steam will flow di- 
rectly through the valve and the low 
pressure equipment will be subjected 
to the boiler pressure. To protect 
the auxiliaries operating on the low 
pressure side of the reducing valve 
against any of higher 
pressures than those for which they 
were designed, safety valves of the 


possibility 


proper relieving capacity to main- 
tain the lower pressure should be 
mounted on the low pressure side of 
the reducing valve. 


In most cases, reducing valves used 
for the reduction of steam pressures 
have the same inlet and outlet diam- 
eters as the pipe size. In case of 
failure of a reducing valve, the safe- 
ty valve on the low pressure side 
must have a capacity to take care of 
the volume of steam determined by 
the high pressure side and the area 
of the pipe. This means that the 
safety valves on the low 
side must be of such capacity that 
the inlet diameter of the safety valve 
will be greater than the diameter of 
the pipe to which it is connected. 


pressure 


When it is necessary and in 
most cases it is that more than 
one safety valve of a diameter equal 
to the pipe size to which it is con- 
nected is required, it is advisable, 
if the safety valves are connected to 
the pipe attached to the reducing 
valve, that each safety valve have a 
separate connection to the pipe. It 
is not advisable to use one opening 
and attach two or more safety valves 
to it. It is not important that all the 
safety valves be mounted on the pipe 
line connecting the reducing valve to 
the auxiliaries. Safety valves will 
be equally effective if attached to 
some of the auxiliaries, he said. 

There are no general rules or data 
for determining the proper size safe- 
ty valves, in Mr. Myers’ knowledge. 
It is the general practice to select 
the size of the safety valves with the 
same inlet diameter as that of the 
pipe connecting the reducing valve 
This 


is more or less a rule of thumb which 


to the low pressure equipment. 


cannot be depended upon due to the 
variables involved in the relieving 


capacities of safety valves and the 


capacity of flow through the re- 


ducing valve. He therefore outlined 
some simple rules for field inspectors 
to follow when calculating the re- 


lieving capacity of safety valves in- 
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FABLE 2—PIPFE DATA, giving internal areas to be used in the formula showa 


in the footnote for Table 1 








Nominal pipe 

size, Actual external 
inches diameter, inches 

s/s 675 
"/s 
*/6 
1 
1'/e 
1'/ 
2 
2'/: 
3 
3'/2 
4 
5 
6 
8 
10 10 
12 | 12 


DOVES WN mmm OS 


Nore 
the inlet size of the pressure-reducing vatve 
stalled on the low pressure side of 
reducing valves for the 
proper protection of the auxiliaries 
operating at the lower pressures. 

Reducing valves have a_ bypass 


pressure 


arrangement so that in case of failure 
the boiler pressure may be short- 
circuited into the low pressure line 
without passing through the reducing 
valve. When determining the re- 
quired relieving capacity of safety 
valves for the low pressure side of 
the reducing valve, the area of the 
bypass must be taken into consider- 
ation. Therefore, he said, there are 
two possibilities of introducing boiler 
pressure into low pressure equip- 
ment: first, the failure of the reduc- 
ing valve, so that the valve will re- 
main wide open; and second, the 
possibility of the bypass being open. 

In the design of the body of the 
reducing valve, certain restrictions 
are introduced which reduce the flow 
area through the valve far below 
the full flow area of the pipe con- 
necting to it. Various designs have 
been checked and the restriction of 
the flow area in the body of the 
valve varies with different designs, 
but in no case has a design been 
found that flowed more than 3714 
percent of the volume of steam that 
would flow through the unrestricted 
pipe connecting to it, he said, and in 
the lowest case the figure was 29 
percent. Therefore, it has been as- 
sumed that the flow area through a 
reducing valve should be considered 
as one-third of the area of the pipe 
to which it is connected. 

There are no fixed rules for the 
size of pipe used for bypassing the 
reducing valve. For governing the 
amount of flow through the bypass, 
there is always a hand operated valve 
in the bypass, and assuming that it 
is of the globe type, it is believed 
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In applying these rules the area of the pipe is always based upon standard weight pipe and 
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that a safe factor to be used for de- 
termining the flow of steam through 
the bypass would be to consider a 
flow restriction in the valve to equal 
approximately 50 percent of the area 
of the pipe connecting to it. 

When 
safety 
low pressure equipment when either 
the reducing valve fails or the bypass 
is open, one-third of the area of the 


determining the size of 


valves necessary to protect 


pipe connecting to the reducing valve, 
or one-half the area of the bypass 
line, whichever is the greater, should 
be used, according to Mr. Myers. 

The factors necessary to determine 
the volume of steam flow on the low 
pressure side oi a reducing valve are 
the differential in pressure between 
the pressure on the high side and the 
low side and the area of the pipe 
connecting to the high side of the 
valve. It is practically impossible 
for the manufacturer to stamp the 
flow capacity upon a reducing valve, 
as this will vary with differential of 
pressure between inlet and outlet. 

Table 1 herewith gives relieving 
capacity in lb per hr per sq in. at 
variable reductions of pressure vary 
ing from 400 psi inlet to 5 psi out- 
let. With the steam capacity flow 
being known between various pres- 
sure reductions, al] that is necessary 
for the inspector to do is to calculate 
the area of the inlet pipe size. The 
footnote for Table 1 includes a 
formula that shows its application. 
With this information, it is believed 
that the proper size relief valves to 
be used on the low pressure side of 
reducing valves can readily be cal 
culated, Mr. Myers concluded. 

[ At the same conference, the regu 
lation of water used for air con- 
ditioning and refrigeration was also 
discussed, as reported in the March 
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MIMA Specification for the Insulation of Heating Systems in 

Commercial and Institutional Buildings, and Multiple Dwell- 

ings, just adopted by The Magnesia Insulation Manufacturers 
Association. 


| GENERAL 2-2-3 Canvas Jacket Factory applied canvas 
1-1 This specification outlines the requirements ] 1 0 2-2 toofing Jacket Asphalt roofing of not less than 45 Ib per 
Magnesia and related materials for insulatior ng and f 
including the following: * 2-2 lastic eat in An emulsified asphalt and asbestos 
1. Heating supply and return piping oatl furnished ready-mixed plastic form 
Domestic hot water supply and rn pipir y f insulation, as supplied by the insulation manu 
Hot water heaters and storage tanks rer ; block insulation, galvanized steel bands, not less 
Boilers (sectional type) 
ler steam drums ar ’ ter I 7 ’ or insulation ne f ire of #16 gage; for 
r shell (return ti y gfe x opper 1 or galv steel wire 
iwater heaters a alvanized val t 1 or 2 in. mesh 
Boiler flues and breechings nae } 
Boiler stacks within buildings . $ Cok 1 trom organic materials of 
Kitchen range hoods and exhaust du . - 
Warm air heater casing, fan units { ' p , ade asphalt compound as usually 
Pumps and auxiliary steam tu 
Steam supply and exhaust pif 
Receivers, ret tanks, traps, et § THICKNESS 
niess otherwise r / ! s of uw tion to be used are listed 
Tables 1 ar e thickness of asbestos ¢ 


th finist 
othe 5 


oO ork to | lone is shown r c ted 
shag» cers Belly lane tandem aoe ' : PIPE INSULATION THICKNESS* 
the Schedule of Drawings and is indicated t list of c 
( Nomir Inches) 
of this specificati 
pe Sizes (Inches) 

Sections specific n are e enolic © to ti / 

4 c t t to iC 


installation 


MATERIALS 
1 Insulation 
1-1 Molded Insulation Sectional i J 
as hereafter specified shall b 5% Magnesia co i 
not less than 85% hydrated | magnesium carbonate ar " TABLE EQUIPMENT INSULATION THICKNESS* 
(Nominal Inches) 
F 


ar t 


num of 10% asbestos fiber 
2-1-2 Insulating Cement 85% Maer 


Related Materials 


Insulatior 
1-1 

cement th 

rtace 
cement and as 

cement to at le 


f exceptional conditions may necessitate 
cker insulatio door | nd equipment, use ¥2 in. thicker in 


*Specification writer should add 
lation than th 


to the requirements of the 
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4 APPLICATION 
4-1 Insulation 
1 General 


Before insulation is applied, all surfaces shall be 
cleaned of all foreign materials, grease and rust 


thoroughly 


Sections, segments, and blocks, as the case may be, shall be 


carefully fitted to the surface, butted tightly together 
staggered where possible. Where double layer insulati 


and joints 
on is used 


side and end joints of the outer layer shall be staggered with re 


spect to those of the inner layer 


4-1-2 Piping 
4-1-2-1 Single Layer When the insulation has 


been fitted 


to the pipe, the side and end laps of the factory-applied 


canvas shall be pasted down. Where piping 


is exposed 


metal bands shall be applied on 18 in. centers 


Double Layer Staggered joint construction 
ner layer shall be wired in place with not less 
loops of wire per 3 ft section of insulation 


The in 
than three 
The loops 


shall be twisted together, bent over, and carefully pressed 


into the insulation The outer layer shall be 
described under Single Layer (4-1-2-1) 


ittings and Valve 
4-1-3-1 For Piping 3 in. in Diameter or Less F 


applied as 


ittings and 


valves shall be insulated with insulating cement in two 


or more layers, bringing the total thickness to 
insulation on the adjacent piping 


that of the 


4-1-3-2 For Piping 4 in. in Diameter or Larger The bodies of 


flanged fittings and valves, the entire surface 
fittings, and the entire surface up to the 
screwed valves shall be insulated with block « 
sulation, and/or insulating cement applied up 
thickness equal to that of the adjacent piping 
sulation shall be carefully cut to fit and firml 
place Tw oats of asbestos cement shall th 
plied insulation so as to make the t 
ness of insulation and finish equal to that of th 


of screwed 
bonnet of 
© pipe in 
to a total 

The in 
y wired it 
ven be ap 
otal thick 
1 adjacent 


pipe insulation The first coat shall be left with a rough 
surface and allowed to dry thoroughly, and then the sec 


ond coat shall be applied and troweled to a smooth sur 


tace 


4-1-4 Flange 


4-1-4-1 Pipe insulation adjacent to flanges shall be beveled off 


to permit removal of flange bolts when necessa 
Flanges shall be insulated in the manner de 
4-1-3-2 for httings and valves 

Flange insulation shall extend not less than 


ry 


scribed ir 


in. over 


the adjacent pipe insulation on each side of the flange 


The annular space between pipe and flange insul 


ation shall 


be filled with insulating cement or molded insulation cut 


flange insulation shall be wired on sepa 
it may be removed, if necessary, without 


adjacent pipe insulation 


General Equipment shall be insulated with 
t blocks held in place with wires or bands 
ficient number of wires or bands shall be used 


arately, s« 
damage t 


curv 


so that a 


tight, secure fit is obtained Where necessary, straps 


clips, angles, bolts, etc., shall be used to supp« 


ot the in 


sulation against slippage and to serve as anchor points 
for the wires and bands. These items shall be supplied 


and installed by others at locations designated 
sulation contractor 


Small irregularly shaped equipment shall be 


by the in 


insulated 


with block and cement in the same manner as valves and 


fittings as described in 4-1-3 

Insulation on cover plates or heads of equips 
be cut back so that the bolts may be removed w 
turbing the insulation 


ment shal 
ithout dis 


Insulation around equipment openings shal] be beveled 


Mf, and strap iron edgings shall be provided aro 
ings to protect adjacent insulation from dam. 
covers are removed 

Steam Drums and Drum Heads Insulation on 


und open 
age wher 


the drum 


shell shall be held in place by bands on 1 ft centers 


The bands shall be drawn tightly from clips 
anchorages welded to the shell surface Wire 
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or other 
shall then 


be cross-laced through the bands and tied to the same 
anchorages. Drum head insulation shall be held in place 
by wires tied at one end to a wire cable looped around 
the manhole opening and at the other end to hairpit 
wires looped through cables around the drum shell 
Tanks and Heaters Insulation on the cylindrical body 
of tanks or heaters shall be held in place with metal 
bands, en 1 ft centers. On the ends of horizontal tanks 
or vessels the insulation shall be held in place with 
wires laced over the blocks and fastened to a wire cable 
looped around the circumference behind rivet heads 
piping, or other projections The tops of vertical tanks 
or vessels shall be insulated in the same manner as the 
cylindrical portions 

Pumps and Auxiliary Turbines Steel anchors shall be 
welded to the casing of the pump or turbine on approx 
mately 18 in, centers. All irregularities in the equipment 
surface shall be filled and leveled over with insulating 
cement Blocks shall be applied over the dry cement 
surface, and secured with wire, tied to the anchors 

Ducts, Breechings and Flues If the surface of the duct 
breeching or flue has no stiffeners or other projections 
the insulation shall be applied directly to the surface and 
fastened in place with bands on 1 ft centers Beading 
shall be used on the corners to prevent bands from cutting 
into the insulation and to guard against later mechanical 
damage 

If there are widely spaced stiffeners or other projections 
the insulation shall be applied d 
tween the stiffeners. If the stiffeners do not project be 
yond the insulation, the blocks shall be fitted closely 
against the stiffeners and joints filled with insulating 
cement 

If the stiffeners protrude beyond the insulation, pipe 
block insulation shall be built up flush to the projections 
and wired in place 

If the stiffeners or other projections ar losely spaced 


metal strips, heavy iron wire fabric rit 


irectly to the surface be 


>» metal lath 


shall be fitted and fastened over the surface with wires 


¢ 
to form a foundation for the insulation The insulat 


shall then be applied, and securely wired to the 
‘ V 


strips, wire fabric, or V-rib metal lat! 


Piping Unless otherwise noted, pipe insulation sha 
be finished with the pasted, factory-applied canvas as 
described in 4-1-2-1 If uninsulated metal is adjacent t 
the insulation, the canvas shall be stopped a few inches 
short of the end of the imsulation, and the exposed | 

of insulation shall be finished with asbestos cement 
langes, Fittings and Valves Insulation shall be 
ished with a pasted canvas jacket 

Equipment Over the equipment insulation, a layer of 
hexagonal wire mesh shall be tightly stretched and wired 
in pla Two layers of asbestos cement shall be applied 
to a thickness of ¥2 in The first layer shall be left 
rough and allowed to dry thoroughly before the 
layer is applied The layer shall be tr 
A smooth surtace 

Pair Painting 


we 
be done 


iping After the ¢ insulation has been apf 
roofing felt jacket shal applied. Laps of not less 

3 in. shall be provided at all edges, and they shal 
sealed with lap cement All horizontal joints 

felt jacket shall be lapped downward so as to shec 

Wire shall be fastened around the felt jacket 

thar n. centers 

Flanges, Fittings ar Valves Plastic weatherproofing 
shall be troweled ver the flange, fitting or valve, to 
a thickness of } in. when wet The plastic shall be 
used in the form supplied by the manufacturer, without 
additives, unless the manufacturer recommends otherwise 
Equipment Hexagonal wire mesh shall be stretched 
ver the insulation and wired firmly in place A \% in 
thick layer of hard finish cement shall then be applied 
After it has drie a layer of hexagonal wire mesh sha 
be stretched over the cement and wired firmly in place 
Plastic weatherproofing shall then be applied 








of the 


QuesTIONS ON heating, piping and 
air conditioning asked by HPAC’s 
readers are answered here each 
month. We hope you find these 


practical comments of regular in- 
terest, and will contribute either a 
question, or an answer to a published 


question, on occasion. Address the 
Editor, Heating, Piping & Air Condi- 
tioning, 6 N. Michigan Ave., Chicago 
2, Illinois. 


HEATING ENTRANCE TO 
DEPARTMENT STORE 

IN RESPONSE TO THE Question of the 
Month in the January issue concern- 
ing heating of the entrance for a 
large department store, if the light 
court is open to each floor, it is 
bound to present considerable trouble 
in the winter time particularly, be- 
cause of its stack action. In any 
case, | would certainly recommend 
that it be partitioned off from the 
lobby or entrance. (As far as light 
courts of this type are concerned, 
my opinion is that the space occupied 
by them could be utilized for bette: 
purposes; their entire elimination 
would provide additional and valu- 
able floor space). Elevators alone 
will cause enough difficulty in heat- 
ing lobbies and entrances even 
though they are entirely enclosed and 
equipped with solid doors. 

I have seen many different schemes 
tried for heating entrance vestibules, 
but very few could be considered 
satisfactory under heavy traffic for a 
store with sales space near the en- 
trance doors. Too many times it ap- 
pears that this very real problem has 
been “solved” with halfway measures. 

In answer to “R. G..” who asked 
the January question, | would recom- 
mend the use of perforated ceiling 
panels over the entire ceiling area 
and the introduction of 3600 cfm 
of 75 deg air through these panels 
with a run-around or recirculating 
The air would be exhausted 


system. 
floor grille 


through a_ continuous 
located between the inner and outer 
doors but as close as possible to the 


130 


Month 


inner doors. This would be a con- 
tinuous grille from one side of the 
entranceway to the other, 6 in. wide 
for fairly high entrance velocity, and 
would connect into a watertight duct 
below so that any water from melt- 
ing snow and any sweepings could 
be readily collected. Because of the 
nature of materials which would be 
drawn into this grille, I feel it 
should be drawn through a centri- 
fuge of some kind, if space permitted, 
and then through ordinary filters 
before entering the fan. 

I would recommend discharging 
the air through a heating coil pro- 
vided with face and bypass dampers, 
controlling the dampers with a 
thermostat which gives accurate and 
rapid thermostat 
would be located on the leaving side 
of the coil (as far as possible from 
the coil) to maintain an entrance air 
temperature of approximately 75 deg 
as mentioned before. A control which 
would allow too wide a variation 
would be too 


response. This 


in temperature or 
sluggish in operation to take care of 
quick changes such as experienced 
in an entrance of this type should not 
be used.—R. V. G. 
HEATING A 

STORE ENTRANCE 


THE PROBLEM OF heating a store 
entrance, submitted by “R.G.” in the 
January HPAC, is one that has been 
the nemesis of many otherwise satis- 
factory air conditioning installations, 
However, ventilation is certainly no 
problem; in fact, if the stare is 
reasonably busy, the entrance will be 
the most ventilated spot in the store, 
without any mechanical assistance. 
Unlike a 
“double-drum” entrance shown by 
“R.G.” could conceivably admit a 
continuous blast of outside air, par- 
ticularly when the foot traffic, in and 
out, is excessive. I believe this to 
be the big problem. There is little 
that can be done economically during 


revolving door, the 


the cooling season, but during the 


heating season, a heat exchanger in 
the form of a unit heater could be in- 
stalled to recirculate the air of the 
inner entrance, thereby tempering 
the infiltration air. 

For control, a remote bulb tem- 
perature controller with the bulb 
protruding from the ceiling, located 
about 10 ft inside the store in line 
with the entrance, set for 2 deg less 
than the desired store temperature, 
and wired to the entrance heating 
equipment for on-off control could 
be used to eliminate the possibility 
of excessive overheating during the 
slack periods of low infiltration. 

Actually, there is no practical 
method of preventing the entrance of 
outside air. Even a revolving door, 
which is probably the closest ap- 
proach to the problem, will admit 
outside air by displacement not un- 
like the operation of a pump. The 
available data on this subject are 
practically nil in the shape of formal 
texts, but some data can be found in 
the engineering sections of the com- 
plete catalog manuals furnished by 
conditioning equipment 


A.A.H. 


some air 
manufacturers. 


USE REVOLVING DOORS TO 
SIMPLIFY STORE HEATING 


IN REPLY TO THE question on heating 
a store entrance, posed by “R.G.” in 
the January issue, I think the follow- 
ing may help. 

To attempt to prevent the entrance 
of all outside air into the store by 
introducing air in the space between 
the doors is a practical impossibility. 
The air in this area would have to 
be at a high enough pressure to pre- 
vent gusts of wind from entering the 
exterior row of doors. If this were 
done, it would be more difficult for 
customers to open the interior doors 
and enter the store, something which 
no sales-minded store manager would 
find acceptable. 

From the sketch accompanying the 
question, it would seem that the 
stack effect of the light court and the 
mechanical exhaust ventilation are 
contributing to put the lower store 
entrance on the low side of pressure 
differential in respect to the existing 
barometric and wind pressures. 

With the foregoing in mind, I 
suggest that three 72 in, revolving 
doors be substituted for the interior 
row of four swinging doors. This 


will accomplish two things. First, 
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revolving doors are appreciably bet- 
ler in preventing infiltration due to 
wind than swinging doors. Second, 
any difference in pressure on the 
opposite sides of the door is balanced 
by the fact that the resultant moments 
on the door act around a central 
pivot point. The only force the 
customer must overcome is that due 
to friction. 

By introducing air into the vesti- 
bule between the doors, the effect of 
infiltration can be reduced both in 
summer and winter. That is, the 
temperature differential between the 
vestibule and the store is decreased, 
thus eliminating some discomfort to 
the customers and employees within 
the store in the vicinity of the doors. 

Calculation of the quantity of air 
can be made by reference to the 
book, Modern Air Conditioning, 
Heating and Ventilating, second edi- 
tion, by Carrier, Cherne and Grant. 
The temperature at which the air 
should be introduced into the vesti- 
bule can then be determined to give 
a resultant mixture at some inter- 
mediate temperature between that 
outdoors and in the store.—M.D. 


CORRECTING FAULTY 
HOSPITAL HEATING 


In THE Fesruary HPAC, “C.H.B.,” 
the maintenance manager of a hospi- 
tal, asked for suggestions for cor- 
recting unsatisfactory operation of a 
steam heating system installed in his 
building. It is assumed that this 
system is equipped with a vacuum 
pump and that the oil burner is oper- 
ated from a room thermostat. 

The combination of cast iron radi- 
ators and convector radiators in a 
steam heating system is not a desir- 
able one and should be avoided when- 
ever possible. Due to the different 
rates at which these two types of 
radiators heat and cool, a combina- 
tion of them when used in a system 
having “on-off” type control produces 
a common complaint — that the con- 
vectors cool much more rapidly than 
the cast iron radiators. 

Such a combination of radiation 
can be used successfully only if the 
steam supply to the radiation is con- 
stant but varied to maintain desired 
building temperature throughout the 
wide range of varying outside tem- 
perature. This is accoyaplished ac- 
surately and economicaliy by use of 
equipment which supplies steam con- 
stantly to the radiation at atmos- 
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pheric pressure or higher during 
severe weather and at subatmospheric 
pressure in milder weather, up to the 
point of complete shutoff when heat 
is no longer required. 

The equipment suggested consists 
of an electrically operated steam con- 
trol valve which varies the heat sup- 
ply to the building in response to 
changes in heat demand as measured 
by temperature sensitive control de- 
vices located in the building. Also, 
the radiators and drip points in this 
system must be equipped with traps. 
The vacuum pump must have suffi- 
cient air capacity to produce a maxi- 
mum vacuum in keeping with the 
air leakage into the system. 

Temperatures throughout the build- 
ing can be balanced by use of an 
orifice plate in each of the present 
radiator valves, or replacement with 
an internal orifice 
adjustable. 


having 
externally 


valves 
which is 
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HOW WE PLAN TO 

SOLVE SAME PROBLEM 
REFERRING TO THE question from 
“C.H.B.” in the February HPAC re- 
garding difficulties with his hospital 
heating system due to the combina- 
tion of cast iron direct and convector 
radiation used, evidently this is a 
common problem and we have en- 
countered it at our plant. 

Our present plan is to convert our 
boilers to oil burners but they will 
not operate from thermostat controls. 
Control will be maintained through 
steam pressure regulators and a min- 
imum pressure will be maintained at 
all times. The convection heaters will 
then be further controlled by thermo- 
stats to regulate the heat in the de- 
partment with a separate aquastat o1 
pressure control to shut off the fans 
in case of a boiler shutdown where 
pressure is not maintained. 

While this system will be auto- 
matic in its general operation, there 
will be a manual control in the boiler 
house because the complete system 
involves three different boilers. If 
one boiler does not have capacity 
enough to maintain the minimum 
steam pressures required by the pres- 
sure controls it will then be necessary 
to manually connect two or more 
boilers into the same circuit. 

I have visited two or three other 
installations where this system is in 
operation and feel confident that this 
will take care of our problem. 


F. W. ¢C. 
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ANSWERS TO HEATING 
PROBLEM MOST HELPFUL 


THE VERY PROMPT and very 

answers to my problem in heating 

the hospital of which I am mainte- 

nance manager which problem 

was published in the February HPA 
are greatly appreciated. 

All seem to agree that the convec- 
tor radiators should not be connected 
in conjunction with the cast iron 
radiators. “S.R.L..” in the March 
issue, suggests circulating hot water, 


good 


and this sounds good. 

I might point out here that we have 
added a cast iron radiator to the 
surgical suite, and this has helped 
out some. 

“G.C.D.” also suggested a wonder- 
ful plan for steam control valves on 
the main supply lines, but this being 
a small hospital we have to economize 
in every way possible. It seems that 
his plan might involve quite an ex- 
penditure of funds. All in all, we 
have decided to follow the second 
suggestion of “S.R.L.”, and put some 
of the best cast iron radiators in 
surgery and move some of the con- 
vectors to warmer locations. 

I say “thanks a million” to every- 
one contributing to my problem, and ‘ 
of course sincere thanks to HPAC. 


C. H. B. 





WANTS TO KNOW ABOUT 
GERMAN HEATING DESIGN 


You are invited to answer the fol- 
lowing questions from a reader of 
HPAC. Please address your reply 
to the Editor, Heating, Piping & 
Air Conditioning, 6 N. Michigan 
Ave., Chicago 2. 

“During the past three years, I 
have worked with several foreign 
designers (German, Danish and 
Japanese) of heating systems, and 
without exception they calculate 
heat losses, pipe sizes, etc., by the 
Rietschel-Brabbee ‘Heizungs-und 
Luftungstechnik’ method. 

“I wonder if this method has 
advantages over that shown in the 
Guide, published by the American 
Society of Heating and Ventilating 
Engineers? Also, where can a 
translated copy of their method of 
calculation be obtained? 

“Any comment on this method 
of calculating heating systems, and 
its advantages or disadvantages, 
would be helpful and appreciated.” 


M. A. Y. 

















INFORMAL COMMENT on_ heating, 
piping and air conditioning matters 
is given in this regular feature by 
Samuel R. Lewis, consulting me- 
chanical engineer, and a member of 
HPAC’s board of consulting and con- 


tributing editors. 


LOTS OF TROUBLE WHEN 
HEATING DESIGN IS WRONG 


{The llowing story is published only 


how the difficultie reated when a heating sy 


tem is poorly engineered and installed, and in n 


way reflects on warm air for a building of thi 


type aS 6 incorrect steam, hot water or any 


ther type of installation would be just as bad 


1 properly selected furnace for the job to be 
done, revised ductwork, and a larger fan and 
ilters are now being put in so that the system 
will meet the building's requirements with entir 


atisfaction 

I was ¢ ALLED UPON not so long ago 
to inspect a warm air heating plant 
in a three story apartment building 
which faces north and has three four- 
room apartments on each story. 
Originally, it must have been heated 
by stoves, as I found no evidence of 
other equipment. 

A contractor convinced the owner 
that a fan-equipped warm air furnace 
would do the job, burning fuel oil, 
with air supply ducts to the principal 
rooms and with two return air ducts 
from the two separate and mutually 
remote stairways. The contractor 
collected part of the agreed price 
before the beginning of the heating 
season and sold the unpaid balance 
of the owner’s alleged obligation to a 
neighborhood bank. When cold 
weather arrived, the occupants of the 
building were unhappy. Comfort 
could be approached only by aid of 
the kitchen stoves, some portable elec- 
tric heaters and some borrowed gas 
stoves. 

The owner then was greatly dis- 
turbed, but was compelled to pay the 
bank. The contractor, evidently un- 
der pressure from the bank, removed 
the air filters, altered one or two of 
the air supply ducts — and apparent- 
ly resigned. The owner hoped to re- 
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cover some part of his investment 
and I was retained by his attorney. 

There never had been any draw- 
ings of the building. I could find 
no evidence of an intelligent compu- 
tation of the heat losses. No plans 
of the building or of the air ducts 
were found. 

The plant included a_ reputable 
make of oil burning warm air fur- 
nace and built-in fan, with an oil 
burner of reasonably acceptable pedi- 
gree. The automatic control com- 
prised a thermostat in the furnace 
bonnet that would start the fan 
motor if the bonnet temperature 
reached the preset degree, and that 
would stop the fan motor if the bon- 
net temperature was too cool. The 
oil burner motor responded to a wall- 
mounted thermostat in the owner’s 
first story store. 

There was a trunk line air duct 
running north from the furnace, with 
an 8 in. diameter branch duct every 
little way, these feeding a first story 
floor register or a basement grille. 
A similar little round branch duct 
ran to a 12 by 6 in. vertical duct 
to serve each of two super-imposed 
rooms, one on the second story and 
one on the third story. The metal 
risers to the second and third stories 
were directly against the cool out- 
side walls without any insulation and 
usually were without any enclosure. 

At the second story, near the floor. 
there was a register in this duct and 
the same duct then was reduced to 
12 by 3 in., and continued on up to 
the third story room. No openings 
to encourage air flow from the rooms 
to the stair halls for recirculation 
could be found. The trunk line re- 
circulation duct in the basement had 
approximately half the cross sectional 
area of the corresponding supply 
duct. 

The south half of the building had 
similar arrangements to the north 
half and was equally unpleasant. The 
quality of workmanship was entirely 
unacceptable, as walls and floors and 
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ceilings had been ripped through 
with little attempt to patch or re 
pair. Alterations in some of the 6 
in. branch ducts when attempting im- 
provement were roughly done and 
many of the leaky joints in the ducts 
were patched with ordinary scotch 
tape. 

There were cold 
babies and no friends to this heating 
system. The thermostat that con- 
trolled the oil burner was moved 
from the first story to the third story 
without any appreciable improvement 
in the overall condition. There is 
no one room in a building of this 
character in which the oil burner 
thermostat has a chance to be ac- 
ceptable. 

The catalog of the furnace manu- 
facturer did not disclose the particu- 
lar furnace that was installed. After 
correspondence, _ the 


tenants, sick 


considerable 
manufacturer identified it as an ob- 
solete model. I reported, however. 
it should be able to do the job well 
enough had it been big enough and 
had it been well installed. The manu- 
facturer stated that acceptable and 
economical practice in selecting his 
furnace by its bonnet rating is to 
compute the heat demand at the 
rooms, and to add at least 25 percent 
to this. Thus, if a room has a heat 
demand of 10,000 Btu, the furnace 
chosen should be able to deliver 
12.500 Btu at the bonnet, so as to 
allow for heat losses and leakage 
from the ducts, flues, furnace casing, 
etc. This practice is well substan- 
tiated by experience. 

In this apartment building I meas- 
ured the rooms, made a plan and 
computed the heat losses accurately. 
I found a demand, at the rooms, of 
288.000 Btu. 
for transmission losses, then the fur- 


If we add 25 percent 


nace should be able to deliver 
360,000 Btu at the bonnet. The 
verified and certified rating of this 


furnace at the bonnet. however. is 
250.000 Btu. 
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Man and His Relationship to Air 


' Nathaniel Glickman, Moderator 


Lester T. Avery, Presiding 


THE subject, Man and His Relation- 
ship to Air, was introduced by Lester 
T. Avery, President of Tae AMERICAN 
Society OF Heatinc and VENTI- 
LATING ENGINEERS, as follows: 

Our Society has for many years taken 
an active part in physiological research, 
starting in the 1920's, when through our 
own research we developed the effective 
temperature chart and the effective tem- 
perature lines, and later, as we conducted 
a great deal of research on man in hot 
industries and other environments. We 
have several committees interested in 
physiological research. At present we 
have the Committee on Physiological Re- 
search, with Prof. M. K. Fahnestock as 
Chairman; the Committee on Sensations 
of Comfort, with C. S. Leopold as Chair- 
man; and the Committee on Human Cal- 
orimetry, with Prof. G. L. Tuve as Chair- 
man. In many other ways we are engaging 
your money and your interest in physiolog- 
ical reactions. 

It was my privilege this year to attend 
a symposium at the University of New 
Hampshire in connection with the dedica- 
tion of the Engineering Building under 
Dean L. E. Seeley. The title of the sym- 
posium was, Science and Engineering in 
the Service of Mankind. A two-day ses- 
sion was devoted to the relationship of 
science and engineering to man. I also 
attended a meeting of the American As- 
sociation for the Advancement of Science 
in Cleveland where the subject, The 
Human Body as a Factor in Engineering, 
was discussed by able speakers. 

For our meeting this morning we have 
a group of able speakers. The Chairman 
of the meeting is our own Prof. N. 
Glickman who will handle the presentation 
of the speakers. The plan is to have the 
five speakers present their material first 


A Symposium held at the 57th Annual Meeting 
of Tite AMERICAN Society oF HEATING AND 
VENTILATING ENGINEERS in Philadelphia, Pa., 
January 24, 1951. 
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and then the meeting will be open for 
discussion from the floor. Please make 
notes of questions or comments that occur 
to you as we proceed, because all speakers 
will deal with equally important phases 
which are part of the general subject. 

I want to mention the entire program 
so that you will see what we are trying to 
accomplish as we attempt to cover the 
field. Prof. N. Glickman, Chicago, IIL, 
will be the Modegator at the Symposium, 
and our speakers will be Eugene F. 
DuBois, M.D., New York, N. Y.; Charles 
S. Leopold, Philadelphia, Pa.; Prof. 
Theodore F. Hatch, Pittsburgh, Pa.; 
Robert W. Keeton, M.D., Chicago, Il.; 
and Capt. Oscar Schneider, U. S. N., 
Washington, D. C. 


Moperaror Gutckman: During the 
past quarter of a century, engineers in the 
field of heating, cooling, and ventilating 
have made tremendous progress through 
research. This progress has been made 
not only in the development and applica- 
tion of new and improved equipment for 
obtaining desired environmental conditions, 
but also in a better understanding of the 
complex relationship of man to his physical 
environment. Just as the physician strives 
to improve the health of his fellow man, 
so the engineer strives to improve the 
living conditions of his fellow man. The 
Research Laboratory of THe AmeRICAN 
Society or Heatinc AND VENTILATING 
Encrneers has pioneered in this field. It 
has developed the effective temperature 
index with which most of you are familiar. 
It brought out comfort curves showing the 
conditions in which various percentages 
of people would feel comfortable; and it 
did fundamental research in heat loss and 
heat production of the body under different 
environmental conditions and at different 
levels of activity. 

Other research laboratories have coop- 
erated in similar studies so that we have 
come a long way toward answering many 
ot the problems. For example, we 
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know many of the changes that take place 
in the body as the result of exposure to 
the stress of a hot or a cold environment. 

I say we know many of the changes; we 
don’t know all of them. Perhaps in the 
near future we may learn some other 
changes which may be even more important 
than many of the changes that we now 
recognize. 

We do not have answers to certain other 
problems. For example, a very simple 
problem which is still elusive is: What 
is a good method of measuring objectively 
the factor of comfort? We still have to 
go back and say, “How do you feel?” 
However, we have achieved much in our 
knowledge of the response of the body to 
the stress of different environmental con- 
ditions and we have applied some of that 
knowledge. 

This morning, as we tap some of the 
wells from which much of this knowledge 
has sprung, we present five authoritative 
speakers and it is a pleasure to me a 
real pleasure — to participate in this 
program. It is a pleasure for several 
reasons. First of all, this is a field in 
which I am much interested. Second, it 
is not only a pleasure, but also an honor 
to introduce each of the speakers. And 
finally, I don’t have to get up here and 
deliver a paper this morning! 

You may know that Mark Twain once 
defined climate as “weather and more of 
it.” This morning we are going to hear a 
lot and learn a lot about climate and how 
it affects us in our everyday lives. We have 
already asked our participants to discuss 
their material in descriptive terms so 
that if they don’t cover a particular phase 
of the subject of which you would like 
to hear more detail, just jot down a note 
and you will have an opportunity during 
our question-and-answer period to ask any 
question or questions of any of the speak- 
ers. Captain Schneicer, of course, will 
have the privilege of refraining from 
answering any question which in his opin- 


ion may be classified as hush or hush-hush 
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Physiological Aspects of Heating 
and Ventilating 


By Eugene F. Du Bois 


Tue American Society or Hearine 
AND VENTILATING ENGINEERS is to be con- 
gratulated on the work that it has done in 
the field of human requirements. It has 
endeavored to provide engineers with the 
sort of standards and specifications that 
engineers need. In doing this, it has very 
properly invaded the field of physiology, 
and has found that physiologists are re- 
luctant to confine themselves by standards 
and specifications. There are too many 
variables. The human body has to be 
variable if it expects to cover the earth 
from the Arctic to the equator. 

Therefore, it is important that physiolo- 
gists and engineers confer more often and 
learn to speak each other's language. At 
once we encounter great difficulty in lan- 
guage. The engineers speak and write in 
terms of Fahrenheit, square feet and Btu. 
The physiologists live in a realm of 
Centigrade, square meters and large cal- 
ories. Today I bring you a message from 
a group of physiologists representing all 
the continents. Forty-three research men 
in the field of heat and cold held a special 
meeting last August at the close of the 
International Physiological Congress in 
Copenhagen. They issued a special re- 
quest that American and British engineers 
writing in terms of Fahrenheit and Btu 
add in brackets the equivalents in Centi- 
grade and calories. This will not cause 
you much trouble, and it will be a great 
convenience to many of your readers. 

Perhaps the physiologists have been 
somewhat neglected, not only in the matter 
of language but also in the matter of 
teaching. As teachers, your main object 
is to show your pupils how to accommodate 
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or balance man’s heat loss by changing 
his environment. 

Both the heat loss and the environment 
are of equal importance. Should not the 
laws governing each receive equal em- 
phasis in your text books? As this seemed 
rather important to me, I went to your 
headquarters and examined six of your 
most recent text books, all of them books 
of high quality. One of them devoted as 
many as 4.2 percent of the pages to the 
human heat loss, but the average for all 
six was only 3 percent. May I suggest 
that when you revise your texts you con- 
sult three excellent new books, Winslow 
and Herrington’s Temperature and Human 
Life’, Bedford’s Basic Principles of Heat- 
ing and Ventilating’, and Newburgh’s 
Physiology of Heat Regulation and The 
Science of Clothing.’ 

All that I can do in this short paper 
is to point out some of the more recent 
trends in the fields that are covered so 
wel by-these authors. First, it is neces- 
sary to see why it is difficult to define the 
comfort zones. In order to make the mat 
ter as simple as possible, we may confine 
the discussion to the conditions in the 
living room of a small house. 

Fig. 1 is illustrative of a typical family 
with the heat production and loss ex- 
pressed in the usual terms of calories per 
square meter of surface per hour. For 
tunately, both physiologists and engineers 
express heat loss in terms of surface area. 
An average man has a surface area of 
about 1.74 square meters (18.7 sq ft). 


‘Exponent numerals refer 
end of this presentation 
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It will be noted that the lowest metabo- 
lism and heat loss per square foot of skin 
is found in the elderly grandmother asleep 
on the sofa, and the value is only a little 
higher when she is awake and quiet in her 
chair. This is distinctly lower than the 
figures for father basal and father quiet in 
a chair; and it so happens that most ex- 
periments are made on men in the basal 
condition 14 hours 
after the last meal) or else on men sitting 
quietly in a chair. Much higher values 
are found for mother, father and baby 
when they are showing more typical activi- 
ties. The highest level of 300, ten times 
grandmother's heat loss, is represented by 
Junior when he is dancing with his ‘teen 
age girl friend. 


(motionless in bed 


Probably each member of the family 
except baby would like to adjust the tem- 
perature of that living room to his own 
immediate requirements. Probably the one 
who dictates the temperature will be 
grandmother, and she will want it very 
warm. 


In Fig. 2 are shown the factors con 
cerned in the thermal balance between 
man and his environment. The human 
factors determine the level of heat pro 
duction and therefore the need for heat 
loss. The heat produced in the muscles 
and internal organs is transported to the 
skin by the peripheral blood flow, and is 
dissipated from the surface by radiation 
and convection aided by insensible per 
spiration and perhaps by sweating. The 
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Fig. 2. Factors concerned in heat balance of man 
environment. 


Fig. 1. Meat production in relation to activity in typical family. 
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Fig. 3. 


Heat production and heat loss for man in calorimeter. 


Heat production and heat loss of a normal man, naked in calorimeter at 


temperatures from 22.7 to 34.5 C (72.9 to 94.1F). 
each experiment represents heat production as determined by oxygen con- 


The first column in 


by physical 





sumption; the second column, heat 


measurements. The 


rtion marked by vertical lines represents vapori- 
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zation; the dotted area, convection; the unmarked area, radiation. The 
skin temperature represents the average reading of 18 spots on the surface. is 


heat travels through still air to the cloth- 
ing, through the clothing and thence to the 
air and walls. The recipient of this heat 
is the environment. 

If heat production and heat loss are 
not in equilibrium, there must be a storage 
or loss of heat in the clothing, in the 
peripheral layers of the body, or in the 
deeper core of the body. 

With so many factors and agents to 
be considered, it is extremely difficult to 
establish standards and specifications. With 
regard to heating, the only simple means 
to be used in this confusion are the old 
dry bulb thermometer and the complaints 
of the persons who are too cold or too hot. 
The experimenter who tries to study the 
laws of heat production and heat loss must 
reduce the number of variables if he hopes 
to study one factor at a time. 

In Fig. 3 are given the results obtained 
by us on one man who was studied in the 
Sage respiration calorimeter‘ on many 
different days at environmental tempera- 
tures from 22 to 35 C (72 to 95 F). In 
order to eliminate the effect of clothing, 
he was naked; in order to eliminate the 
effect of activity and recent food, he was 
in the basal condition, almost completely 
motionless. Air and wall temperatures 
were identical. Humidity and air move- 
ment were low. The experiments, lasting 
2 to 3 hr, followed a preliminary adjust- 
ment period in the box of 1 to 2 hr. The 
man was comfortable, except in the cold 
zone when he was on the verge of shiver- 
ing, and in the hot zone when he was 
sweating profusely. 

It will be noted that his heat produc- 
tion, shown in the open columns, was very 
close to his average basal. His heat loss, 
as given in the second column of each ex- 
periment, was much higher than his pro- 
duction in the cold zone, and this heat 
was evidently lost fiom the skin and 
subcutaneous tissue. In his individual dom- 
fort zone, 29 to 32 C (82 to 90 F), heat 
loss and heat production were about equal. 
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Relationship of factors involved in heat 


loss to environmental temperature. 


The lines show the averages 


obtained on two normal men 


one of them the same subject shown in Fig. 3. The Basal 


line gives their aver: 
meter of body 


surface per hour. 


heat production, 35 calories per square 
The conductivity line 


represents the conductance of heat through the skin.’ 


The heat lost by radiation was great in 
the cold, but diminished to zero when, at 
34.5 C (94 F), the wall temperature was 
the same as the skin temperature. The 
loss by convection also dropped to zero 
when the air temperature was the same 
as the skin temperature. Loss by vaporiza- 
tion represented about one quarter of the 
total loss in the cold zone and comfort 
zone, but increased greatly at 32 C (90 F), 
and at 34.5 C (94 F) had to take over 
the responsibility for the total heat loss. 

Fig. 4 gives the averages for two men in 
somewhat different form’. It shows the 
comfort zone where heat loss was balanced 
with heat production by 
changes in blood flow in the skin or slight 
increases in vaporization. Above this 
point, there was a marked increase in 
peripheral blood flow and a marked rise 
in the curve of vaporization. The con- 
ductivity or conductance of the skin in- 
creased with increased blood flow. 

Below the comfort zone, the blood flow 
to the skin shut off abruptly when the 
skin started to become cold. The skin no 
longer served as an active heat inter- 
changer, but instead took over the function 
of a thin suit of leather clothing. 

It will be noted that in the cold the 
skin temperature fell in proportion to the 
stress, and served as an excellent indicator 
Above the comfort zone, however, the skin 


easy minor 


temperature was not an indicator of stress, 
because the skin was kept at a fairly uni 
form temperature through the vaporization 
of sweat. 
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There are a good many lessons that can 
be learned from this chart. If, for exam 
ple, the heat production of the man had 
been raised above the basal level, the 
comfort zone of easy balance would have 
been shifted to a cooler region. If in- 
stead of being naked, the man had been 
dressed, the heat loss would have been 
close to the heat production at a lower 
temperature. On the other hand, if the 
air movement in the calorimeter had been 
increased, and with it the heat loss by 
convection, the comfort zone would have 
been shifted to a warmer level. If, the 
walls of the calorimeter had been con 
structed as radiant panels, the heat loss 
by radiation could have been blocked or 
augmented, causing wide changes in com 
fort. 

The regulation of body temperature is 
a complicated matter. There seems to be 
a rough control by a thermostat at the 
base of the brain which responds to blood 
temperature. A more delicate control 
with feed-backs is found in the skin, which, 
incidentally, can detect changes of 0.004 
deg C in three seconds. Comfort is purely 
a matter of sensation, and human sensa 
tion is delicate, acute, subject to acclimati- 
zation, habit, and other individual differ- 
ences. 

In the comfort zone, the adjustments 
through slight changes in peripheral blood 
flow and slight increases in vaporization 
are made so easily that they do not enter 
our consciousness. Above and below this 
zone, the adjustments begin to enter our 
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consciousness. If too hot, there is uncom- 
fortable sweating; if too cold, the skin 
warns us that we should exercise, seek a 
warmer spot, or put on more clothing. 
Until the century, 
almost everyone was cold in winter, but 
managed to get along with winter under- 
In the last few decades 
improvements, our 


beginning of this 


wear and stoves. 
with our technical 
houses and public buildings have grown 
warmer and warmer. 

There is one dangerous element in over 
heating that has been emphasized in recent 
Arctic clothing. If a heavily 
Artic exercises hard 


studies of 
clothed man in the 
without taking off or opening his clothes, 
he will begin to sweat, and sweating is a 
major hazard (page 414 of Reference 3). 
The extra water vapor will condense in 
the cold layer of clothing and give back 
some of the heat of condensation to the 
body. When the man stops exercising, 
the insulating properties of the clothes 
are impaired, and heat loss is increased 
by the additional vaporization from the 
damp clothing. The same thing in lesser 
degree can occur when going from a warm 
to a cold room. This introduces an error 
when comparing comfort 
changing suddenly from one experimental 
chamber to another. 

It certainly is a mistake to 
stores and cars when people are wearing 
There is probably a great deal 
of overheating of dwellings. Although 
some of the older generation are tough 
and well accustomed to cool rooms, there 


impressions on 


overheat 


overcoats. 


are many elderly people whose low level 
of heat production makes them prefer hot 
rooms. Usually in the household it is the 
senior member, the little old grandmother, 
who dictates the temperature of the house 
Here is an opportunity for a better study 
of local heating. If there is no open fire 
could you provide an electrically heated 
armchair? Why overheat 100 
house and furniture, when all that is nec 
essary is to warm 100 Ib of grandmother? 


tons of 
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Engineering Aspects of Comfort 
Data 


By Charles 


CHARLES S. LEOPOLD, Philadelphia, Pa.— 
Consulting engineer. Received his B.S. and 
E.E. in 1917 from the University of Pennsyl- 
vania. Has been in private practice as a con- 
sulting engineer since 1923. Currently is 
serving as a member of Council and in 1945 
served as chairman of the Guide Publication 
Committee, following several years as a com- 
mittee member. He is a Fellow of ASR 
and was president in 1946. 

This discussion is based on subjective 
testing. The occupants of an office build 
ing are the last court of appeal in judging 
the acceptability of an environment. If 
they think the office is too warm, it is 
too warm for them. If they think it is 
too cold, it is too cold for them. No amount 
of instrument readings can change this 
fact. When people say they feel cold it 
may be due to temperature or it may be 
due to draft or it may be due to radiation 
effects or to their physical condition. If 
they say they are too warm it may be due 
to radiation effects or temperature or hu 
midity. The does not 
judge these factors separately. 
that for actual installations, the criterion 
should be: What conditions are accept 
able to the greatest number who do not 
have to pay for the maintenance of these 
conditions, and who are unaware that a 
test is being conducted? For house heat 
ing, if the master of the house must pay 
a high fuel bill, he quite likely will find 
an optimum which compromises with his 
pocketbook. His guests will be just plain 
cold. In any building, if the subjects 
know that a test is being conducted, they 
tend to interpret their sensations and are 
likely to report how they think they 
should feel. 

There being no clear definition of com 
fort, I have chosen to define it as The 
ahsence of discomfort or annoyance due 
to temperature and atmospheric effect in- 
doors. 1 believe it is safer to think in terms 
discomfort than it is to 
of building a nebulous 
By the discom- 
confusing our 


average person 


I suggest 


of eliminating 

think in terms 
condition called comfort. 
fort approach, we avoid 

thoughts by bringing into 
such things as stimulation and health, and 
we further avoid the confusion caused by 
trying to find a fictitious optimum, which 
is in reality a measure of how much over 
cooling or over-heating we can stand with- 
out being too uncomfortable. The time 
fay come when someone may prove that 
we should be uncomfortable for the sake 
of our health but the burden of proof will 
lie heavily on anyone who advocates such 


consideration 


a change. 

This discussion applies principally to the 
activities noted in the second and third 
bars from the left of Fig. 1. Unless other- 
wise stated, they will apply to office work- 
ers in the northein part of the United 
States, although the chanyes for the south- 


S. Leopold 


ern part of the United States are relatively 
small. The subjects considered will be of 
age 18 and above, and the space will be 
considered as being conditioned by a ven 
tilating system of adequate capacity and 
Mean 


radiant temperature is assumed to be the 


air motion, not exceeding 20 fpm. 


same as the air temperature. 

The work of the Society started in 1923 
direction of the late F. ( 
ASHVE Research Direc 


direction 


under the 
Hovghten, then 
tor, and continuing under his 
until 1942 when he obtained a leave of 
absence to join the armed forces. 

The development of the effective tem 
perature concept marked a real turning 
point in our knowledge of thermal en- 
vironment. Combinations of temperature, 
humidity and air movement which induce 
the same feeling of warmth are called 
Thermo Equivalent Conditions. When 
shown in chart form they are called lines 
of effective temperature. The concept, 
though at times challenged, remains today 
the single most acceptable criterion. The 
old saying, it isn’t the heat, it’s the humidi- 
It is both the heat and 
In summer an increase of 5 to 


ty is not correct 
humidity. 
7 percent relative humidity is equivalent 
to a rise of 1 deg in temperature. For 
these tests, two rooms were equipped so 
that the subjects from one 
room to another 


could pass 
and record the sameness 
or difference in their sensation of warmth 
From these and similar tests the effective 
There 
has been some question as to the effect 
of time of acclimatization and the pos 
sibility that there is some difference be 
tween several hours of acclimatization and, 
let us say, one-half hour of acclimatization. 
There has also been some question whether 


temperature lines were developed. 


or not humidity had a greater effect at 
high temperatures and a lower effect at 
low temperatures than the Society’s work 
indicate. Some modification of 
these lines may be in order but the basic 


would 


concept and the order of magnitude re 
substantially unchallenged. 
Following the determination of the effec 


main 


tive temperature lines, tests were conducted 
to determine the optimum condition for a 
This 
work was incorporated in several types of 
charts and in 1929 was published in the 
form of Fig. 2. In this presentation the 
comfort zone is shown as the area between 
cold. 
Optimum summer 
shown at 71 deg effective 
temperature which at 50 percent relative 
humidity corresponds to 76 F and _ this 
still remains the accepted standard. The 
winter line was shown as a 66 deg effective 
temperature which at 30 percent relative 


group, in both summer and winter. 


conditions where everyone is too 
everyone is too warm. 


comfort was 
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Fig. 1—Relation of heat output to activity 


humidity indicates 72 F room temperature, 
and this finding has been questioned, ap- 
parently with cause as will be subsequently 
shown. 

In 1932 the Society modified its chart 
to the form shown in Fig. 3. Percentages 
of people feeling comfortable were elimi 
nated and a comfort zone was added to 
indicate the area where 50 percent of the 
people would be satisfied with the effective 
temperature. It was frequently misused 
and the apparent belief was that anything 
within this zone was acceptable. It is a 
curious use of the word comfort to have 
it describe a condition in which 50 per- 
cent of the people experience discomfort. 


In 1938, in an effort to simplify the 
presentation of the comfort chart, the 
author prepared the discomfort chart, 
(Fig. 4) based on the Society's data as 
shown in the 1929 chart. The winter data 
line took a form which would not be ex- 
pected from statistical data; that is, it 
had a sharp point of inflection on the 
cool side. (In 1945, there was added a line 
called The new data, based on some work 
of the Laboratory in 1941.) 

In these series of tests, which were pri- 
marily to determine the effect of radiation, 
they had found an apparent shift in the 
winter optimum comfort line. I called 
this question to the attention of the Society 


and Prof. Glickman decided to investigate. 
He found that the actual result was 2 deg 
ET higher than shown on the 1932 chart. 
The underestimate is probably due to 
the inclination of people to think that 
there is some virtue in enduring cold in 
doors. It is also conceivable that there 
were many people, wedded to the 70 F 
concept, who were having difficulty in a 
cepting the 72 F concept, much less a 
dry bulb temperature of nearly 74 F 
Based on the test work of Mr. Houghten 
in 1941 and the 
Glickman, and the Society's approval on 
the basis of a paper* presented in 1947, 
Tue Guipe 1950 carries the chart in the 
form shown in Fig. 5. Although the 
amount of information shown on this chart 
reduced, I believe that what 


re-analysis by Prof 


has been 
remains can be more safely accepted. The 
winter optimum is now approximately 74 F 
at 30 percent relative humidity; a total 
change of about 2 deg dry bulb, which 
may be accounted for in part by error in 
the original presentation and in part by 
change in clothing. A picture of the group 
which participated in the early tests in 
dicates longer skirts and heavier clothing 
than is customary today. There has been 
no reason to question the summer optimum 
condition. 

The thought that an appreciable per 
centage of people will be dissatisfied, re 
gardless of conditions, is not supported by 
observation of systems properly designed 
and operated. In drawing conclusions 
from field experience, however, it is ad 
visable to exclude from data systems in 


*Conditions for Comfort Charles Ss 
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Fig. 2—Original ASHV Comfort Chart (1929) 
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Fig. 4—Discomfort Chart prepared by author (1938) 


which: (1) the draft problem has not winter, and make a change equivalent to 
been thoroughly solved, (2) there are 1 deg effective temperature, it will cause 
pronounced unbalanced radiant effects, or only a small percentage of individuals to 
(3) constant conditions cannot be main- note a change in their sensation of warmth 
tained throughout the day because of but, if referring to the same line, a con- 
dition of 78 F is being maintained, a large 


limited capacity. 
number of individuals is affected. It would 


If laboratory work does not agree with 
the mass experience, we should then ques- 


appear that if an optimum condition is 
being maintained, a small departure will 
be of minor significance. 

In dealing with sensation, I believe the 
psychologist would tell us that man re- 
sponds to his environment as a whole, 
rather than in a way which can be pre- 
dicted by a knowledge of the separate 
variables which go to make up his environ- 
ment. This is by no means to imply that 
we cannot and should not gain all possible 
knowledge of the effect played by separate 
variables but it is to caution that we must 
take nothing for granted unless verified by 
subjective testing; i.e., from the opinion 
of the occupants themselves. 

Of late, emphasis has been placed on 
mean radiant temperature. We are all 
familiar with the fact that it is difficult 
to cause a large difference between air 
temperature and mean radiant temperature 
in a heated structure and that usually 
some exceptional means must be employed 
to produce a marked difference. 

There is, however, another radiation 
effect which is of primary importance, 
namely, that due to asymmetry of radia- 
tion. For example, if an office worker has 
her back to a window, approximately 3 ft 
away, on a cold day she will have an ac- 
celerated loss of heat to the window by 
radiation. If there is a radiator beneath 
the window, she will have a net gain of 


<= as 





tion either: (1) the laboratory technique, 90 

or (2) the mental process anlar ie AIR MOVEMENT OR TURBULENCE 

Ss | '§ TO 25 FT PER MIN 

results of the laboratory are applied to 
everyday living. 

Since individuals differ with regard to 

physiology, work and rest habits, and 
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food and drink habits, there can be no 
condition which is optimum for all people 
at all times. We can, however, find the 
conditions which offer the minimum dis- 





comfort to a group; in other words, a 
statistical optimum. This leaves us in 
the position that we have very specific 
knowledge of optimum conditions for a 
group but far less certainty as to the 
optimum condition for any one person in 
that group. 

Experiments in the laboratory indicated 
a range of 6.5 deg to cause the average 











individual to pass from a feeling of slight- 
ly cool to slightly warm. Why, then, the 
need for the very close tolerance of possi- 





WET BULB TEMPERATURE F 








bly plus or minus 1 deg which must be 
established in an office structure? 

Fig. 6 is an attempt to explain the need 
for close temperature control by showing 
an assumed distribution of subjects, each 
having the same tolerance but not oc- 











curring over the same temperature range. 

There appears to be a little lack of 
clarity as to the importance of minor 
changes in relative humidity, temperature, 
and radiation. In Fig. 7 I have attempted 
to show that we properly cannot evaluate 
a variable under one condition and then 























generalize as to its effect in another con- 60 


*.¢ . . . 70 8 
dition. Referring to this curve, if you ORY BULB TEMPERATURE F 
are at the optimum, either summer or Fig. S—ASHVE Comfort Chart for still air (1950) 
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Fig. 6—Illustration of relation of group to individual tolerance 


heat from the radiator and these two fac- 
tors can frequently be made to compensate 
satisfactorily. Without a radiator, she 
would feel cold even though the thermom- 
eter on her desk showed an optimum tem- 
perature and would not be free of dis- 
comfort even if the air temperature were 
raised. 

It was once considered advisable to vary 
the indoor temperature in accordance with 
the outdoor temperature from hour to hour. 

Many people believe that the inside 
conditions for office buildings should be 
controlled in accordance with variation 
of the outdoor temperature, and that the 
interior should either be maintained at a 
fixed differential with the outdoors or on 
some predetermined relations. Plausibility 
seems to be the only support for the 
theory, but I do not see why it is plausible 
to think that a person arriving at work on 
a cool morning should have the tempera- 
ture of the building raised hour by hour 
during the day when, for his part, he does 
not know what the outside temperature 
is. We have previously shown that there 
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Fig. 7—Discomfort curves interpreted from ASHVE Comfort 


Chart 


cannot be an appreciable departure from 
the statistical optimum without creating 
discomfort. 

Experimental work has shown that if 
a person who is perspiring enters an air 
conditioned structure it makes very little 
difference in the end effect whether that 
building be maintained at 80 F or at 76 F. 

In the discussion of ASHVE Researcu 
Parer No. 1055, presented in 1937, Mr. 
Houghten gave in Fig. 8 the results of tests 
obtained by measuring the rate of evapora 
tion from a metal cylinder enclosed in a 
wetted cloth. These tests were conducted 
at the same effective temperature, one cool 
and moist, the other hot and dry, and 
under each condition with one series of 
tests with heat for evaporation supplied by 
the air only, and the other when the heat 
for evaporation was in part supplied by 
heating the cylinder. It is to be noted 
that in Tests 3 and 4, when the cylinder 
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was heated, there was comparative little 
difference in the rate of evaporation, and 
this heated cylinder is a better approxi 
mation of a clothed human than is the 
unheated cylinder. The experiment was 
performed to substantiate Mr. Houghten’s 
statement that the clothed human body 
is relatively little affected in its rate of 
evaporation of moisture from its surface 
by rather wide variations in the relative 
humidity of the atmosphere under condi 
tions of equal effective temperature. Ex- 
periments of this type may be of interest 
in determining a physical interpretation 
of the meaning of effective temperature 

The practice of raising the inside tem 
perature is sometimes advocated by those 
who fear the so-called exit shock. Bad 
effects of this shock have not been demon 
strated even for people having cardio 
vascular difficulties. Many people enjoy 
a so-called entrance shock on a hot day 

The fact that it has been found unneces 
sary to vary the inside temperature of a 
building from hour to hour emphasizes 
the point frequently overlooked by de 
signers but seldom by the operating en 
gineer, and illustrated in Fig. 9. It is 
found that a thermostat setting of approxi 
mately 75 F will suffice for year-round 
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operation with approximately 50 percent 
relative humidity in the summer, approxi- 
mately 30 percent relative humidity in 
the winter, and that the seasonal accli 
matization is accomplished by this shift 
in relative humidity and, in part, by the 
drift in the thermostat. 

There are two buildings of massive con- 
struction in Washington in which air 
conditioning was installed about thirteen 
years ago. In each, air is supplied by 
large systems, and the final control for 
each room is obtained by reheat controlled 
by a thermostat with a temptingly large 
adjusting knob. The moisture of the con 
ditioned air is controlled to give approxi 


mately 50 percent relative humidity in 


summer and 30 percent relative humidity 
The total occupancy (age 18 to 
Air motion is moderate. 


in winter. 
80) is over 2000. 
One building has radiators beneath the 
windows; the other depends on the air 
system for all heating requirements. 

A census of the control setting at any 
time, summer or winter, will show upwards 
of 90 percent of the room thermostats set 
for 75 F to 76 F. 

A large office building, near Washington, 
has a population of 25,000 to 35,000. The 
operating engineers find that a thermostat 
setting of approximately 75 F appears to 
be the best for both interior and exterior 
zones year-round. 

The discussion thus far has been limited 


Standards for Industrial Heat 


Control 
By Theodore F. Hatch 


lhe ill-effects of heat are widely recog 
nized in industry, as evidenced by the 
progress which has been made toward its 
elimination as a stress factor of conse 
quence in the working environment. Acute 
effects of extreme exposures have all but 
disappeared in the traditional hot indus 
tries and even in those industries having 
no unusual heat production, comfort-con 
ditioning is becoming common. It is main 
ly a question of cost, apparently, which 
limits the rate of continuing progress in 
the control of industrial heat. What, then, 
is the remaining problem of interest to 
physiologists and other investigators? Is 
there a need in industry for further re 
search study of man’s behavior in hot 
environments or is it, indeed, only neces 
sary to treat the problem now in terms of 
engineering and simple economics? 

In the higher region of acute physiologi 
cal response to heat, extensive laboratory 
investigations and industrial experience 
have established practical limits of toler 
ance. No doubt, interesting and important 
researches on certain aspects of the acute 
problem have yet to be made, but for the 
practical of industry, present 
values for tolerance limits are quite ade 
quate. It is known that the safe level of 
exposure varies with the rate and dura 
tion of work and that the age and physical 
condition of the worker are critical factors 
The relative influence of each of the four 
components of the thermal environment 
has been determined, the moisture content 
of the air being recognized as the control 
ling factor. The limit of tolerance, first 
proposed by Haldane in terms of the wet 
bulb temperature, has been determined on 
the effective temperature scale. For a 
given set of conditions, Eichna’ et al 
established a line with a slope on the 
these two, 


purposes 


psychrometric chart between 


but the differences are not important in 
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practical industrial application. The ef 
fective temperature scale can now be 
corrected for the important factor of radi 
ant temperature in the hot industries and 
the benefits to be had from radiation 
screening are receiving increasing atten 
tion. The regular intake of salt has be 
come routine practice; the needs for proper 
selection and supervision of workers in 
hot environments are matters of common 
knowledge. In effect, cases of extreme 
heat exhaustion and death, once quite 
common in the traditional hot industries, 
no longer occur except under the most 
unusual circumstances. 

At the other extreme, the limit of the 
simple comfort zone has been even more 
firmly established and its practical useful- 
ness demonstrated in extensive and costly 
installations. It provides a_ satisfactory 
basis for the engineering design of control 
measures for comfort-conditioning but 
these are largely limited in application to 
those industries where natural climatic 
heat, rather than process heat is of concern 
and where the work is characterized by 
highly concentrated attention, involving 
considerable skill and mental effort. Com- 
fort-conditioning represents the ultimate 
goal, bringing about as it does, effective 
elimination of any heat problem. This 
ideal thermal standard has little practical 
value in the hot industries, however, for 
it requires a degree of control which is 
economically beyond reach and cannot be 
justified by any quantitative measurements 
of the ill-effects of heat now employed in 
such industries. 

At one extreme, then, we have criteria 
based upon the clear-cut physiological 
breakdown from excessive heat exposure; 
the other boundary has no important phys- 
iological basis, at least in terms of acute 
effects, but is based, rather, upon simple 
subjective evaluation of comfort. These 
limits are shown as effective temperature 
lines on the psychometric chart in Fig. 1 


to people in the activity associated with an 
ordinary office. Where there is a slightly 
higher activity, such as would be found 
with light woodworking or metal-working, 
the optimum, when carefully determined, 
is found to be lower than for people in 
comparatively sedentary occupation but 
the tolerance for higher temperatures ap- 
pears to be increased. Apparently the 
factors of standing and slight work tend 
to make the workers relatively unaware 
of minor changes in their environment. 
In general, it is observed that the more a 
person is confined in one position and 
one type of clothing, and the less occasion 
he has to move about, the more aware he 
will be of thermal environment. 


THEGDORE F. HATCH, Pittsburgh, Pa.— 
Professor of industrial health engineering in the 
Department of Occupational Health in the 
Graduate School of Public Health at the Uni- 
versity of Pittsburgh, an ratory Director 
of Industrial Hygiene Foundation — Professor 
Hatch is a Senior Fellow at Mellon Institute. 
He received his B.S. in civil cnginonting from 
the University of Maine, his S.M. in sanitary 
engineering from Harvard. In 1936 he became 
associate dust control mens, Division of 
Industrial Hygiene, New York Department of 
Labor, and in 1940, he joined the staff of the 
School of Medicine, University of Pennsylvania, 
as associate of industrial hygiene. 
For his service in World War Il, Professor 
Hatch was awarded the Legion of Merit in 
1946. 
and it is at once apparent how extensive 
the area is between them. With the acute 
physiological effects largely controlled, the 
industrial situations of concern now fall 
within this region which, however, is not 
well charted in respect to thermal stand- 
ards. That is to say, there are no estab- 
lished benchmarks comparable to the 
limiting boundaries of comfort and of 
physiologic tolerance which can be used as 
guides for determining just how much fur- 
ther a particular industry should go in the 
control of heat beyond the elimination of 
immediate, acute effects. In a recent report 
of the APHA Committee on Atmospheric 
Comfort® two intermediate standards of ex 
posure are suggested: 85 ET (effective 
temperature) as the limit for continuing 
light work without immediate physiological 
strain and 80 ET for heavy work. The 
report emphasizes, however, that these 
limits are based upon the most elementary 
physiological criteria and should serve 
only as guides for establishing appropriate 
working standards in the various industries. 
The differing job demands and conditions 
of exposure, as well as the complex nature 
of man’s response to heat, preclude the 
possibility of employing a few simple stand- 
ards to cover all situations. Even on a 
basis of acute physiological response, these 
intermediate standards are not impressive 
for many higher industrial exposures will 
be found where work is carried on without 
obvious ill-effects, at least as presently 
measured in industry. 

The limited and qualified conclusions 
of the report just referred to are of interest 
and significance in view of the question 
raised at the outset as to the need for 
continuing interest of physiologists in the 
industrial heat problem. Despite the ex- 
tensive study which has been given to this 
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Fig. 1—Limiting conditions based on comfort and on 


physiological tolerance 


Limiting lines of comfort and of acute physiological tolerance, 
showing extensive uncharted region on psychrometric chart between 
them. Typical maximum climatic condition plotted for reference. 


subject over many years, the report sug- 
gests that engineers do not find in the 
existing body of information too much 
guidance in setting up procedures for the 
quantitative appraisal of heat effects below 
the acute physiological level or to assist 
them in reaching decisions as to the de- 
gree to which control should be extended 
in each case. The need exists then, for 
physiologists and experimental psychol- 
ogists to assist in establishing the additional 
thermal standards which are required in 
industry to cover the extensive region of 
environmental conditions lying between the 
upper limit of physiological tolerance and 
the lower limit of simple comfort. 

Useful information is available, perhaps, 
from other areas of study (especially 
military) which has not been especially 
evaluated in relation to industrial situa- 
tions. Experimental technics are also de- 
veloped which have application. Mack- 
worth’s study’ of frequency of errors 
of wireless operators in relation to level 
of heat exposure is an illustration of a 
procedure in experimental psychology 
having useful application to industrial 
studies. In short, some of the future work, 
at least, of physiologists and psychologists 
interested in this particular area should 
be oriented, specifically toward the indus 
trial problem. 

To indicate in bread outline the com 
plex nature of the heat problem in indus- 
try, the diagrammatic sketch in Fig. 2 has 
been prepared. It attempts to show the 
varying nature of the problem between 
the comfort zone on one side and the in- 
tolerable zone on the other and to suggest 
the ways in which the effects of heat at 
varying levels of exposure differ in impor- 
tance from one industry to another. Its 
purpose is to suggest a basis for further 
research and appraisal of heat effects 
in industry. 

Between the two limits, the pattern of 
human response to heat covers the range 
from dramatic, acute effects through a 
region of lesser physiological manifesta- 
tions which overlaps with a zone in which 
interest shifts from physiological to psy- 
chological stress of decreasing magnitude 
as the comfort zone is approached. Three 
overlapping subdivisions — physiological, 
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Fig. 2—Basis of industry concern in worker's environment 


Diagrammatic outline of heat effects in region between limits of comfort and 
acute physiological tolerance, suggesting three overlapping subdivisions of 
basic interest and parallel divisions of concern within industry. 


psycho-physiological and psychological - 
are suggested. At the upper limit the cost 
of heat is measured in terms of life itself. 
With lesser levels of exposure, immediate 
danger to life is replaced by long-term 
physiological effects, resulting from re- 
peated exhaustion, increased heart strain 
and the like, which are tolerated ky some 
but may have disastrous effects on others. 
The capacity for manual work is reduced 
and accident rates are higher than in 
cooler environments. These direct hazards 
to health and safety disappear with further 
lowering of exposure level and it becomes 
necessary to measure heat effects in the 
more subtle terms of psychology. In its 
higher manifestations, psychological stress 
results in direct loss of efficiency, increased 
frequency of error in job performance and 
the like. At such levels of exposure the 
capacity for simple manual labor is not 
seriously impaired and psychological ef- 
fects are of importance only in the per- 
formance of more demanding tasks. The 
magnitude of thermal load at which de- 
monstrable psychological stress appears is 
lowered as the job increases in complexity 
and reaches the comfort zone when long- 
continued mental concentration is involved. 
For less demanding tasks, response to heat 
in the region immediately above the com- 
fort zone takes the more elementary form 
of simple discomfort and irritation. Cost 
at this level is best measured, perhaps, 
in terms of human relations. 

It is clear from this brief sketch that 
there are marked differences in the nature 
of heat effects and that costs must be 
measured with different yardsticks at 
the various levels of exposure falling be- 
tween the extreme limits of comfort and 
maximum tolerance. It is equally clear 
that these physiological and psychological 
measurements differ in value from one 
industry to another, depending upon the 
relative importance of simple manual labor 
compared with skilled tasks. Criteria for 
establishing thermal standards vary in 
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respect to the seriousness of effects upon 
the exposed workers. At the higher levels, 
suggested by the zone of physiological 
effects on the diagram, there is real danger 
to health and safety, and industry must 
avoid such hazards at any cost. One must 
recognize, in this connection, the possibili- 
ty of long-term and indirect effects of heat 
as well as the obvious acute effects, and 
it is important that these be fully under- 
stood in order that proper safety limits 
may be established. In industry, however, 
one finds little continuing medical interest 
in the long-term effects once the acute 
situation is taken care of effectively. A 
common reply today to an inquiry con- 
cerning the heat problem in one of the 
traditional hot industries is that no prob- 
lem exists because there has not been a 
death or case of heat exhaustion in, say, 
15 years. There is no routine or special 
study of men on hot jobs; they are seen 
only when they come to the dispensary 
for other reasons. Thus, there is no ac 
cumulating information by industrial medi- 
cal departments on the long-term effects, 
if any, of sub-acute heat exposures. In 
clinical terms they have no basis for mak- 
ing special observations on these workers 
so long as they register no specific com 
plaints or show no acute effects. 

In the middle zone and below, no health 
hazard of consequence is involved and 
hence, no responsibility exists under the 
laws of industrial health and safety. Here, 
the efficiency and cost of production and, 
finally, the general well-being of the work- 
er become the primary factors in deter 
mining the cost of heat exposures and in 
setting standards or, rather, the objectives 
of heat control. At the higher levels of 
exposure in this zone, loss in efficiency 
may be directly measurable but in environ- 
ments of lesser severity, heat effects are 
indirect and are measured with increasing 
difficulty. 

The differences in areas of concern with 
in the industrial organization are also 
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suggested in Fig. 2. The upper region 
is one of primary medical responsibility, 
and as stated above, hazards to health 
and safety take precedence over costs. 
The middle zone falls best within the 
province of industrial engineering with 
opportunities for measurement of the cost 
of heat exposure in terms of direct pro- 
duction losses, increased errors, excessive 
rejects, lowered quality control, and the 
like. In the lowest sub-division, just above 
the comfort zone, the moderate ill-effects 
are of primary concern to the. personnel 
department. 

The three subdivisions suggested in the 
diagram must not be taken as having def- 
inite separating boundaries. They overlap 
in a degree which varies with the type of 
industry and nature of the work. Further, 
one cannot think of establishing thermal 
standards within these zones based upon 
real end-points such as were used to fix 
the limits of comfort and maximum toler- 
ance. That is to say, an individual is or is 
not comfortable and, similarly, the pres- 
ence or absence of acute physiological 
strain can be demonstrated by measurable 
indices. Between these two limits, how- 
ever, changes are gradual rather than 
abrupt, and the difference in heat effects 
can only be expressed on sliding scales. 
There is a practical need for these scales 
to provide a quantitative basis for measur- 
ing heat costs which are to be balanced 
against the cost of heat control, thus pro- 
viding industrial engineers with a factual 
basis for design in place of an ill-defined 
desire to reduce heat exposures. 

In closing this brief statement of needs 
for an extension of thermal standards in 
industry, I should like to refer again to 
the APHA report. To quote: 

“Among the criteria now in use for 
evaluating the suitability of thermal en- 
vironments for work, or rest, are the com- 
fort and health of individuals, their work 
output, and their physiological and psy 
chological reactions to work. There is no 
objective index for general application; 
the variables are many and cannot be 
quantitatively evaluated at present.”* 

And in the conclusion of the report: 

“Responsibility for establishing practical 
standards rests largely with individual 
industries concerned with heat and cold. 
A few large industries have done their 
share of study and experimentation; others 
still lag behind. The committee will be 
fully recompensed for its effort if this 
report would stimulate greater interest 
in field work and dissemination of practi- 
cal information, which is very much needed 
for revising the report in the future.” 

It is fair to say that the investigative 
skills needed for further study of the heat 
problem along the lines indicated are not 
generally available in industry. The prob- 
lem, then is one of cooperative investiga- 
tion in the factory more than in the labora- 
tory requiring research physiologists and 
psychologists to supplement the skills and 


*Italics are by author 
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special knowledge available in industrial 
medical, engineering and personnel depart 
ments. 
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Air Conditioning in the Treatment 


and Prevention of Disease 
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Respiratory tract infections and, more 
specifically, the common cold, cause so 
much morbidity in individuals and eco- 
nomic loss to society that they have become 
a major public health problem. Since 
the infected individual is generally snif- 
fling, blowing his nose, and coughing 
with varying degrees of violence, it is 
natural to conclude that he is seeding 
the air with infectious agents which will 
be speedily passed to others. At first 
glance, sterilization of the air would 
appear to be a logical preventive measure. 

Tue American Society or - Heatine 
AND VENTILATING ENGINEERS, the Ameri- 
can Public Health Association, and the 
National Research Council, through their 
appropriate committees, have studied the 
various aspects of this problem and is- 
sued authoritative reports. Under con- 
trolled experimental conditions, radiation 
with ultra-violet light and the vapors of 
tri-ethylene glycol have been found to 
exert lethal action against a wide 
variety of air-borne infectious agents. The 
application of these two methods in field 
tests have not shown statistically signifi- 
cant reductions in respiratory infections 
They have been found to be useful ad- 
juvants to aseptic technique in the re- 
duction or elimination of air-borne infec- 
tions in operating rooms, in contagious 
wards and in pediatric wards. 

The methods by which respiratory in 
fections are transmitted from one individ- 
ual to another are not completely known. 
Thus, if an individual, by coughing, 
deposits infectious agents on the conjunc- 
tivae, mouth or nose of angsher person, 
this is a contact transmission. If the 
coughing or blowing of the nose deposits 
droplets of bacteria and viruses on the 
bed linen, floor, furniture or the clothes 


of another individual, the moisture sur- 
rounding these agents is evaporated and 
they become incorporated into dust. From 
this dust, the infection may be transmitted 
to others. 

Transmission of infection by dust is 
considered by some authorities as air- 
borne transmission. This view is difficult 
to defend since dust particles are usually 
large and once they have come to rest in 
a room are rarely again suspended in the 
air for any appreciable time. It would 
probably be simpler to say that this is a 
dust-spread infection. If the infectious 
agents in their expulsion into the air are 
attached to droplet nuclei which are less 
than 100 microns and much smaller in size 
than droplets, they will remain suspended 
in the air for considerable periods of time. 
If the inhalation of these suspended drop- 
let nuclei with their infectious agents 
produces a respiratory infection, then this 
infection is air-borne. 

In the experiments in which ultra-violet 
radiation and glycol vapors have demon- 
strated lethal effects on infectious agents, 
these agents have been suspended in the 
air in the form of nuclei of small diame- 
ters. In this state they are truly air-borne 
and these agents have effected a steriliza- 
tion of the air. 

This definition of droplet nuclei, their 
association with influenza virus, and de- 
struction by ultra-violet radiation, have 
been discussed by Wells. Duguid has 
studied exhaustively the origin of the 
large droplets which rapidly fall to the 
ground and the small droplet nuclei which 
remain suspended, their method of for- 
mation, their relative frequency, and their 
relationship to infectious agents. He con- 
cludes that the large droplets commonly 
carry the infectious agents. The droplet 
nuclei are so small that only a relatively 
few of them carry bacteria or viruses 
The likelihood of transmitting bacteria 
directly with droplet size. The 
small nuclei are commonly atomized from 
the anterior portion of the mouth in which 
very few pathogenic bacteria reside. The 
pathogens are normally found in tonsils, 
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fauces, pharynx, nose and _ bronchioles. 
They are associated with the release of 
large droplets. Similar conclusions were 
reached by Hare and MacKenzie using 


different methods of investigation. 


This leads to the conclusion that res- 
piratory infections are spread by primary 
contact or secondary contact through dust. 
Sterilization of the air or air-borne infec- 
tious agents is not profitable because of 
the destruction of only a small number of 
organisms. When ultra-violet radiations 
and glycol vapors are directed against the 
dust, they are less effective because the 
organisms are protected by their location, 
their desiccated state and the accompany- 
ing lint and dirt. The treatment of bed 
linens and floors with various types of oily 
products has been found to be more 
effective in eradicating dust. 

One may now return to the original 
question which concerns the value of air 
conditioning in preventing respiratory in- 
fections. Certainly, the reports that have 
been carried out and the studies on straight 
air conditioning have been rather disap- 
pointing, we should say. Colds persist 
in spite of office workers being in air- 
conditioned buildings. This, of course, 
is understandable because of the wide 
variety of times in which they are away 
from the building and the exposure. It 
seems generally agreed then that bacteria 
and viruses are more vulnerable when 
suspended in an atmosphere with 50 per- 
cent to 60 percent humidity than in lower 
humidities. The latter condition is one 
which not uncommonly prevails in the 
winter months in the average apartment 
or house. The nasal mucosa with its 
extension into the sinuses is richly supplied 
with small blood vessels whose size is 
controlled by the vasomotor nerves. The 
alteration in the rate of secretion of mucus 
in response to changes in blood flow may 
block the small drainage pathways and 
trap potentially infectious agents in the 
nasal cavities. These in turn are easily 
absorbed and start a syndrome which may 
manifest itself as a head cold. Convec- 
tion currents (drafts) or cold radiation 
effects, which strike the exposed portions 
of the body, commonly set up vasomotor 
reflexes which may set off the chain of 
events referred to above. In other words, 
I think we can’t throw out the old adage 
we run against that you don’t want a draft 
on the back of your neck if you want to 
avoid a cold. One excellent procedure 
in treating a cold is to go to bed and 
keep the body uniformly warm. If a 
person does that, they get along fine. It 
is a matter of keeping the entire body 
uniformly warm. 

Hence, whatever advantages come from 
an air-conditioned space, it should be free 
of draft and sites of cold radiation which 
would prevent the tripping of the trigger 
mechanism. 

Finally, the best precaution for a cold 
is to keep the individual in good health, 
avoid fatigue and exhaustion. The work 
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of Kerr and Lagen is of interest on this 
point. They have shown that susceptible 
individuals 
temperature of 70 F dry bulb, and 60 to 
62 F wet bulb, did not acquire a common 
cold when subjects with acute colds were 
confined to the same room for 24 to 48 
hours. During this time the subjects with 
colds coughed and sneezed without re- 
straint. The same water glasses were used, 
and playing cards were handled _inter- 
changeably. Attempts to inoculate the 
conjunctivae of the experimental subjects 
with nasal secretions taken from those 
with colds also failed. The conclusion 
was reached that the syndrome of the 
cold depended largely on the physiological 
state of the host and that it was not trans- 
missible under the conditions of the ex- 
periment. Your air conditioned space 
may be helpful in this respect. 

It seems desirable at this point to dis- 
cuss conditions under which it has been 
established that air conditioning is of 
therapeutic value and the rationale for its 
effectiveness. 


exposed continuously to a 


Man is a homeothermous animal whose 
body temperature within rather 
narrow limits. This relatively constant 
temperature results from a dynamic equilib- 
rium between heat production and loss. 
The lower limits of rectal temperature at 
which a patient may live for an apprecia- 
ble length of time and later be revived 
was shown by Fay and Smith to be 88 to 
90 F. The upper limits are 107 to 110 F, 
but at such temperatures life can be main- 
tained for only relatively short periods of 
time and only then if sufficient fluid is 
administered to prevent dehydration and 
anoxemia prevented. Beyond these limits 
irreversible changes occur in the biological 
systems concerned in the mobilization and 
transfer of energy. It would seem to be 
an obvious corollary that the optimum 
temperature at which these systems work 
is that found in the normal afebrile in- 
dividual. Perhaps one of the most gen- 
erally recognized symptoms of disease is 
fever, and the layman is convinced that 
he is sick when an elevation of his oral 
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temperature is discovered. 

The problem for discussion may now be 
restated. Just how can a_ conditioned 
atmosphere prevent or correct aberrations 
in body temperature? The fundamental 
studies of Burton, Burton and Martin, 
Winslow, Herrington and Gagge, DuBois 
and Hardy, Hardy, DuBois and Sodestrom 
have developed methods for the measure- 
ments of heat loss and peripheral blood 
flow. Based on these studies, Keeton and 
associates studied the transfer of heat from 
the interior of the body and its disposal 
in normal subjects submitted to environ- 
ments with varying dry and_ wet-bulb 
temperatures. A summary of these ad- 
justments is shown in Table 1. The 
heat produced in the interior of the body 
will be convected to the surface by the 
flow of blood through it and will be con- 
ducted through the surface at a rate de- 
termined by the temperature gradient. 
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The adjustments that facilitate the heat 
disposal as the surrounding environment 
is changed from a comfortable to a hot, 
moist one may be enumerated: 

(1) The peripheral blood flow expressed 
in liters per square meter per hour may 
be increased up to seven times. The extra 
blood to fill the surface areas is obtained 
largely by shunting it from the viscera 
The blood volume may be augmented from 
the reserve depots by as much as 10 per- 
cent, 

(2) The cardiac output in liters per 
hour will be increased 50 to 60 percent. 

(3) The heart rate will be increased. 

(4) When these adjustments fail to 
eliminate the heat produced, it is stored 
and the rectal temperature rises. Storage 
of heat represents a physiologic derange- 
ment which if allowed to go uncorrected 
will terminate in heat stroke and death. 

(5) When heat is stored, the oxygen 
consumption rises. 

The net result of these adjustments is 
the development of a stress which throws 
more work on the cardiovascular system. 

If the patient should develop hyperthy- 
roidism with an increased heat production 
of 75 to 100 percent, and if he should be 
exposed to the hot, moist environment of 
the summer months, which retards the 
heat disposal, then the heat which cannot 
be eliminated is stored. The patients pass 
rapidly into a hyperthyroid crisis, a com- 
plicated clinical emergency. 

Stewart and Evans have reported that 
the peripheral blood flow in patients with 
hyperthyroidism was increased and bore 
a linear relationship to the increased heat 
production. The cardiac output also was 
increased, but the peripheral resistance 
was lowered. These adjustments facili- 
tated the blood flow through the periphery 
Measures which reduced the heat produc- 
tion lowered the peripheral blood flow, 
cardiac output and increased the peripher- 
al resistance. The physiologic responses of 
the hyperthyroid patient in eliminating 
the extra heat were similar te those of a 
normal subject who was having difficulty 
in eliminating his normal quantity of heat 
because of a hot, moist environment. 

It has long been recognized that cardiac 
deterioration commonly occurs in patients 
with hyperthyroidism, but it is only since 
the magnitude of the work required of 
the heart by hyperthyroidism has been 
appreciated that this deterioration has 
been attributed to overwork. With a 
doubling of the heat production and an 
exposure of the subject to hot, moist en- 
vironment, approximately 35 percent of 
the cardiac output is required for the 
disposal of the heat. A cool, dry environ- 
ment is an important therapeutic agent 
for such patients. It is generally recog- 
nized that patients with heart disease 
tolerate hot, moist weather poorly. A hot 
wave may be followed by a wave of cardiac 
deaths. These patients who are living a 
precarious existence with little or no 
cardiac reserve succumb to the extra work 
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of eliminating heat against an unfavorable 
environment. 

Cohn and Steele reviewed the records 
of 368 cardiac patients and noted that 
when unexplained fever existed in many 
of these, an improvement in the circulation 
led to a dramatic fall in the fever. It was 
noted that the surface temperature of 
cardiac patients was lower than that of 
normal subjects, and the rectal tempera- 
ture was higher than that of normal sub- 
jects. This elevation of rectal tempera- 
ture was interpreted as evidence of heat 
retention. This theory was submitted to 
the experimental test of inducing a mild 
obstruction of the blood flow to the ex- 
tremities. A rise in rectal temperature 
was promptly noted. It is a common ob- 
servation that when the circulation is 
stopped by death, the post mortem tem- 
perature of the interior rises to great 
heights. 

Burch has observed the rate of water 
loss from the right index finger, right 
forearm and right leg in normal subjects 
and in patients with congestive heart fail- 
ure in comfortable and in hot and humid 
environments. The results are shown in 
Fig. 1. The normal subjects increase their 
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water loss from 
three to seven times 
when exposed to 
WW HOT AND HUMID the hot conditions. 
patients with 
congestive failure 
had a smaller water 
loss in comfortable 
environments than 
the normal subjects. 
In hot and humid 
environments the 
water loss from pa- 
tients with conges- 
tive failure was one- 
half to one-third of 
the amount lost by 
normal subjects. 


IN COMFORTABLE 


severe 
the failure, the 
smaller the amount 
of water lost under 
both conditions. This decrease in water 
loss is due to a reduction in peripheral 
blood flow, which in turn is attributable 
to slowing of the blood flow through the 
capillaries rather than to a reduction in 
their size. A reduction in circulation time 
is a well-accepted finding in congestive 
failure. 

It is well known that a dog is able to 
supplement his peripheral heat loss by 
increased water loss from the respiratory 


‘tract through panting. The relative hu- 


midity of the expired air of normal sub- 
jects and patients with congestive heart 
disease is 88 percent, the increased pul- 
monary ventilation of patients with con- 
gestive failure over normal subjects 
amounted to 25 percent, but the total 
extra heat loss from the respiratory tract 
by cardiac patients in a comfortable en- 
vironment was only nine percent above 
that of the normal subjects. This in- 
crease was due to the greater evaporative 
and convective losses. It should be clear 
that this pulmonary gain in heat loss which 
has been demonstrated for a comfortable 
environment would be largely lost in an 
environment with elevated dry and wet- 
bulb temperatures. 
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The cardiac patient with congestive heat 
failure is at the mercy of the weather. 
This explains the observed correlation be- 
tween the rise in cardiac deaths with a 
wave of hot and humid weather. 

Potts, who has submitted to operation 
a large number of children with congenital 
anomalies of the heart, has reported that 
fever occurs in a large number of the 
cases, especially those with cyanosis. Many 
of the children reach the hospital in a 
critical condition and in need of immediate 
surgery in order to increase the blood flow 
through the lungs. Experience has shown 
that the elevated temperature gave a bad 
prognosis. More recently this emergency 
has been met by placing the child on a 
refrigerated mattress and proceeding with 
the operation. The rectal temperature 
is lowered to 92 deg F. The heart rate 
slows and the child can then be anesthe- 
tized with a much smaller amount of the 
anesthetic agent. The value of this pro- 
cedure has been reflected in lower mortali- 
ty statistics. 

We have already reported that well- 
compensated heart cases stood the exposure 
to hot, moist conditions without signs of 
embarrassment. In these patients the only 
work performed was the standard Masters 
step-up test. As the result of Potts’ ob- 
servations, Dr. Hick has exposed a patient 
with congenital heart disease and cyanosis 
to a hot and humid environment with 
alarming manifestations. 

Burch also has pointed out the great 
distress produced in patients with conges- 
tive heart failure on exposure to hot and 
humid conditions. He describes the symp- 
toms as those of acute pulmonary edema, 
which indicates the onset of a grave, clini- 
cal state. 

During the summer months of the last 
year, we have received an increasing num- 
ber of requests from the chest surgeons 
for the post-operative housing in air-con- 
ditioned spaces of patients from whom 
a lobe of one lung or the entire lung has 
been removed. It is quite easy to under- 
stand that such operative procedures may 
throw upon the peripheral surfaces the 
complete load of heat elimination, due 
to respiratory embarrassment resulting 
from the pneumothorax or accumulation of 
pleural fluid. 

This portion of the discussion may be 
summarized by saying that air conditioning 
is indicated in the handling of patients 
under the following conditions: 

(a) Whenever the environment makes 
the adequate elimination of heat difficult 
or impossible. 

(b) Whenever the cardiovascular sys- 
tem is unable to adequately transport the 
heat to the surface of the body. 

(c) Whenever the nervous control of 
the cardiovascular system has been de- 
ranged by anesthetics or by immaturity. 

In practice, the following areas of the 
hospital have been designated for air 
conditioning: 

(1) Pediatric ward and nursery. These 
patients lack adequate control of the heat- 
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regulating mechanism because of immaturi- 
ty. 

(2) Operating rooms. These have been 
air-conditioned largely for the comfort 
and effectiveness of the surgeon and for 
the prevention of anesthetic accidents. 
It should be pointed out that an anesthe- 
tized patient loses control over his heat- 
regulating mechanism and is for this 
reason subject to heat stroke in the sum- 
mertime in hot, humid environments. 

(3) Recovery wards. A recovery ward 
is one to which the patient is returned 
for 48 hr or more postoperatively. The 
purpose of such wards is to have critically 
ill patients under constant supervision. 
Private hospitals have been slow to adopt 
such wards, largely because of the de- 
mands of the individual and family for 
privacy. If this type of ward were adopted 
and air-conditioned along with an air- 


conditioned operating room, heat strokes 
would be eliminated. At present there 
is far too little knowledge of the post- 
operative retention of heat disseminated 
among apparently competent surgeons. 
Such a ward would be an excellent one for 
patients with chest operations. 

(4) General medical ward. The need 
for air conditioning of a general medical 
ward has not been recognized up to the 
present time. There is agreement that 
patients with asthma or hay fever due to 
inhalants are benefited by filtration and 
conditioning the air. 

I hope I have made clear the impor- 
tance of air conditioning for cardiac pa- 
tients. They constitute a large part of 
the medical hospital population. Senile 
patients who may be classified as a sub- 
division of cardiac patients require it. 
In fact, almost any debilitated patient 


Problems Following Atomic Blasts 


By Oscar Schneider 


The first four speakers having shown 
how we strive to improve things and build 
them up, it would almost seem that I am 
left with a job of tearing things down. 
But on the contrary, I hope to show that 
so far as the possibilities of atomic war 
are concerned, its defensive aspects are 
not nearly so hopeless as some may think. 

The effect of atomic blasts is a big and 
wide subject to try to cover in a few 
minutes’ time. There has been a great 
deal written and said about it and no 
doubt many of you have read publications, 
both official government pamphlets and 
privately issued publications, the purpose 
of which is to explain to the individual 
what he may do to protect himself against 
the effects of an atomic bomb. 

Perhaps for some there may have been 
too much of this literature. I wonder if 
you recall the cartoon which appeared in 
the newspapers a few months ago? It 
shows a man sprawled out in a chair cross- 
wise, in complete exhaustion. He has 
a book on What to Do, etc.. over his face, 
and scattered around him are other piles 
of books on Atomic and Civil Defense. 
His wife is remarking to a caller, “Otis 
has just about given up on trying to save 
his life in case of an A-bomb attack... . 
says it’s too much trouble. . .” 

That may be the way some of us get 
to feel after reading a lot of this material. 
So what I propose to do here is to present 
a simplified discussion, perhaps one or 
two things which may be of help in under- 
standing the whole problem. 

Fortunately, in preparing a simplified 
discussion of this kind we have a number 
of excellent technical papers to draw upon, 
notably the book, The Effects of Atomic 
Weapons, which was prepared by a group 
of military and civilian experts working 
under the general direction of the Los 


Alamos Scientific Laboratory. The techni- 
cal data upon which this discussion is 
based are taken from the Effects of Atomic 
Weapons or other similarly authoritative 
reports, and the recommendations of what 
should be done immediately following an 
atomic explosion are from reports of the 
Federal Civil Defense Administration or 
other competent civil defense authority. 

It is clear to anyone who has read the 
Effects of Atomic Weapons, or other 
authoritative publications, that the number 
of casualties as well as the amount of 
physical damage is more nearly propor- 
tional to the blast effects of the bomb, 
than to any other effect. We are speaking, 
of course, of a bomb exploded high in the 
air, such as the bombs used against Hiro- 
shima and Nagasaki. After the Japanese 
blasts, there was an area roughly a half- 
mile radius below the burst of virtually 
complete mechanical destruction and from 
90 to 100 percent fatalities. Outward from 
this area to a distance of two miles from 
the center, the damage ranged from heavy 
to light, while the casualty effects varied 
from severe to mild. Beyond two miles 
the damage was confined largely to broken 
windows and falling plaster, and accord- 
ingly, injuries to people consisted largely 
of minor lacerations and contusions. No 
effects whatever occurred beyond eight 
miles. 

Of course, there will be a large number 
of burn cases of all degrees of severity 
after an atomic explosion. These cases 
will be of the flash burn type, which occurs 
from exposure to the light and heat pro- 
duced by the bomb, and of the flame type 
caused by being trapped in burning build- 
ings and houses. These burn injuries will 
be seen mainly in the area of severe and 
moderate blast damage, since this is the 
area in which the most fires will occur. 
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will find such an environment helpful. 

Fields for Investigation: Doctors are 
constantly advising patients who have a 
chronic illness to change climates, but 
they have no accurate information on 
which to base such advice. This advice 
is commonly given to patients suffering 
from respiratory diseases. Some of these 
patients require an atmosphere with high 
humidity and others one with low humidi- 
ty. Time does not permit an elaboration 
of this subject. 

There remains for consideration the 
disturbing effect of climatic changes on 
human subjects who are undergoing long- 
time clinical investigative studies. Ex- 
perimental animals are kept on rigidly- 
controlled environmental conditions when 
they are being used for experimental 
purposes. The same could be done for 
the human subjects. 


CAPT. OSCAR SCHNEIDER (MC) USN, 
Washington, D. C.—A native of San Francisco, 
he was raised in Portland, Ore. He was gradu- 
ated from the University of Oregon edical 
School in 1931, and has been in the Navy 
Medical Corps since that time. During World 
Wee served aboard aircraft carriers in 
the Atlantic and Pacific. Following his partici- 
pation in Operation Crossroa in Bikini, he 
was connected for several years with atomic 
defense matters in the Navy Department. At 
present he is assigned to the Reactor Develop- 
ment Division of the Atomic Energy Commis- 
s10n. 


The radioactivity of an atomic explosion 
has perhaps received more publicity than 
any of the other effects. It must be made 
clear that radioactivity alone will account 
for probably not more than 15 or 20 per- 
cent of the fatal injuries. Of course, when 
we consider that a single atomic burst may 
produce as many as 60 or 70,000 fatal 
injuries of all kinds in an unprotected and 
an unalerted city, this percentage of radia- 
tion cases may amount to a rather large 
number. On the other hand, if we assume 
that a city has brought its civil defense 
arrangements to a maximum efficiency, 
and that there has been time to alert the 
populace, it has been estimated that the 
total number of dead, including radiation 
victims, may be only one-half as great, or 
less. 

Please do not misunderstand. This is 
not an attempt to minimize the atomic 
bomb as a potent means of mass destruc- 
tion. Indeed, an atomic attack could not 
be compared in magnitude to any single 
disaster which has ever occurred in our 
country. We may form a mental picture 
of the effects of a Hiroshima-type atomic 
explosion over a populous city as follows: 
take one San Francisco earthquake, add 
ten Pearl Harbor disasters, ten Texas City 
explosions and fifty Cocoanut Grove fires: 
combine with 10,000 or more killed or 
injured by radiation. The result will be a 
catastrophe which approximates the effect 
of a single atomic bomb explosion over 
an unalerted and unprepared city. 

There are, as we know, other types of 
explosions which may be produced by the 
atomic bomb, for example, the surface type 
and the shallow underwater type of bursts. 
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Again, it may be predicted that the casual- 
ty rate from these explosions would be re- 
lated to the blast effects. The blast dam- 
age from these types of bursts is less 
extensive than in the case of a high air 
burst; therefore, there will be few casual- 
ties. When an explosion is produced on 
the ground surface or under water, there is 
a tendency for fission products and other 
sources of radioactivity from the bomb 
to be deposited over the affected area, 
and to cause lingering radiation. This 
would be expected to produce a rather 
higher percentage of radiation victims than 
in the case of an air burst. 

In a high air burst, fission products are 
not deposited .on the ground in sufficient 
concentration to produce a hazard; it is 
only in the first few moments after the 
explosion that most of the radiation effects 
take place. 

Space does not permit even a bare men- 
tion of the steps which civil defense au- 
thorities have recommended for community 
adoption in order to properly prepare a 
community against an atomic explosion. As 
stated previously, this has already been 
done many times. Certain special phases 
of the subject might be of interest to the 
reader. In the rst place, there is the 
matter of shelters. The construction of 
bomb-proof shelters for an entire popula- 
tion is considered by defense authorities to 
be impracticable within an area which is 
likely to be in close range to an atomic 
explosion, except perhaps for the protec- 
tion of key installations, for example, con- 
trol centers, and communications or rescue 
facilities. However, it has been pointed out 
that cellars and basements, as well as sub- 
ways, bank vaults, and other subterranean 
structures would provide means of shelter 
for those in their immediate vicinity. Those 
who are so unfortunate as to be caught in 
the open within a range of from half to 
one mile of an explosion would have a very 
poor chance of survival. If they are suffi- 
ciently gifted with presence of mind, and 
can dodge behind a substantial building or 
in a doorway upon seeing the flash, it is 
possible that they might escape fatal injury 
from flying or falling missiles and from 
the heat and radiation of the bomb. But 
even if the most heavily reinforced shelters 
existed in sufficient numbers throughout 
a central area there would obviously not 
be time for the majority of people to make 
use of them unless there was a sufficiently 
long warning period. 

It is again emphasized that the radia- 
tion aspects of the bomb are comparatively 
minor, and we must not get into the habit 
of exaggerating this feature, but the radia- 
tion effect is a new effect in warfare, and 
is perhaps on that account subject to an 
interest and curiosity out of proportion 
to its importance. 


We have read about the fall-out of 
radioactive particles from an atomic cloud 
— how, if meteorological conditions are 
right, these particles may settle over a 
considerable area and produce contamina- 
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tion of streams and watersheds and food 
supplies, and even animals and human 
beings. As a matter of fact, such con- 
tamination is known to have occurred, but 
to a negligible degree. 

In the case of a surface explosion such 
as might occur if a bomb fails to explode 
at a high altitude, or as a means of sabo- 
tage, there would be an area, mostly con- 
fined to the crater produced by the bomb 
explosion, which would be at first danger- 
ously contaminated. But after a matter 
of hours or at the most, a day or two, it 
would be possible for personnel to enter 
the area using ordinary protective clothing 
and gas masks. In the event of an under- 
water burst, there would be a contaminated 
area which might remain dangerous for 
a somewhat longer period, but there again, 
under emergency conditions it would be 
possible to re-enter such an area after the 
first day or two for a period of time de- 
pending upon the degree of radioactive 
contamination. In any case, it is hardly 
likely that rescue and salvage operations, 
carried on by properly equipped teams, 
would be seriously hindered by radiation 
hazards alone. 

Radiation should be respected and 
guarded against but not feared. Accord- 
ingly it would be well for everyone to have 
gome basic knowledge of the effects of 
radiation and thus be in a position to 
understand this threat, and not be unduly 
afraid of it. It is known that an atomic 
explosion will give rise to various types 
of penetrating radiations, namely, gamma 
electro-magnetic rays 
neutrons, which are 
electrically particles thrown out 
of atomic and also, alpha and 
beta rays which are nuclear particles of 
positive and negative charges, respectively. 
The alpha and beta particles are readily 
absorbed in the air, and are not a hazard 


rays, which are 
x-rays; 
neutral 
nuclei; 


similar to 


in an air burst. 

The neutrons have a range of only 
about 2,000 to 3,000 feet in air. While 
they are difficult to protect against, this 
range is well within the area of maximum 
destructiveness of the other bomb effects, 
and therefore, the neutrons do not really 
constitute an additional hazard. 

The gamma rays are then the chief 
source of trouble from a high air explo- 
sion. They will reach out in lethal intensi- 
ties to a distance of about 4,000 feet after 
which they fall off very rapidly. 

When a living organism is subjected 
to gamma rays or any other penetrating 
radiations the result in the body of the 
organism is due to ionization which these 
rays produce within its cells. The amount 
of this ionization cannot be measured by 
any known means but it will cause suffi- 
cient chemical disruption of the cellular 
contents to produce disastrous results, both 
directly within the cell and indirectly to 
the entire body as a result of injuries to 
these cells. 

Cells of the human body which are most 
readily affected are the blood-forming cells, 
after which next in susceptibility are the 


cells of the lining of the intestinal tract, 
and other tissues. It is thus fairly easy 
to understand the general picture of radia- 
tion illness. Injury to the intestinal tract 
and to the elements of the blood which 
produce clotting results in severe intestinal 
bleeding. Injury to the blood-forming 
tissues produces a condition of almost com- 
plete lack of the white blood cells, which 
are one of the chief forces of the body to 
withstand infections. Injury to the tissues 
which produce red cells further compli- 
cates the picture by producing oxygen 
lack and other effects of anemia in the 
body. The severity of the illness depends 
on the amount of radiation received. In- 
juries to the blood-forming structure and 
other tissues are not necessarily permanent, 
so that when the amount of irradiation 
is less than fatal, these tissues will recover, 
especially if the body is aided in its re- 
covery process by proper medical therapy 
which includes complete rest, adequate 
intake of nutrients and fluids, including 
blood tranfusions, and use of aureomycin 
or similar disease-fighting drugs. 

Those who have been overwhelmingly 
subjected to total body irradiation will 
go into shock almost immediately, and be 
dead within 24 to 48 hours. Those who 
have received a lesser, but still a fatal 
amount may live for one or two weeks. 
Those who have received a heavy but 
non-fatal dose but are weakened by other 
injuries and perhaps by severe chronic 
diseases, such as tuberculosis, may succumb 
from these multiple Of those 
who receive less than a fatal amount, and 
who are otherwise essentially uninjured, 
the effect in their case may be hardly 
noticeable after the first day or two of 


causes. 


nausea and weakness. 

There has been some concern over the 
genetic and hereditary effects of radiation. 
Actually, there is not too much evidence 
Experimentation with flies, 
animals, and plants shows 
that changes in the heredity of these 
organisms are produced by x-ray or other 
forms of radiation, and even by certain 
chemicals. In most cases the effects of 
such mutations are lethal so that the off- 
spring dies during development. There 
is a natural rate of occurrence of muta- 
tions and radiation tends to increase the 
rate. But there is no positive evidence 
that radiation-induced mutations are dif- 
ferent from these which occur naturally. 
So far as sterility is concerned, most of 
the survivors in the Japanese cities who 
have been examined have been found to 
be fertile, and their children in all cases, 
so far as we know, show no traces that 
their parents had ever been subjected to 
radiation. If there is any noticeable 
hereditary effect, its results may not be 
seen for many generations 


to go on. 


other lower 


Among the more striking effects seen 
in connection with the bombing of Hiro- 
shima were the psychological effects. Ob- 
servers have stated that a large number of 
the survivors wandered in a daze for hours 
after the blast, seemingly unable to com- 
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prehend what had taken place. This 
mental dis-orientation may have been the 
result not only of the magnitude of the 
blast, but also of its shocking effects on 
their city, their homes and their families. 
Other Japanese cities were accustomed 
to air raids, but Hiroshima had not pre- 
viously been attacked. When the city 
was destroyed by one gigantic blast it 
proved psychologically too much for many 
of its surviving citizens. A great number 
of them ran away in a panic. Thousands 
of those who died might have been saved 
had they not for ‘this reason been left to 
perish in the flames. The terror-producing 
effect of the bomb is among its most 
threatening possibilities. 

It is desirable to provide a brief sum- 
mary as to what civil defense authorities 
have recommended for an individual to 
do to protect himself and his family in 
the event of an A-bomb attack. 

First of all, they recommend, each 
person should thoroughly familiarize him- 
self with all instructions which have been 
provided for his protection by his local 
Civil Defense Organization, and in the 
event of an emergency should be guided 
by these principles. 

The basic maneuver for any person to 
adopt at the instant of seeing the flash 
of a bomb, civil defense officials say, 
should be to take shelter immediately as 
best he can, behind the corner of a heavy 
building, in a doorway, ditch, or even 
gutter, dropping flat, face down, and cover- 
ing his head in his arms. He should re- 
main in this position for a few seconds 
until flying objects have ceased to fall. If 
uninjured he may then arise and try to 
help others who have been hurt, using 
proper methods of first aid. 

If police, firemen, or air raid wardens 
are present, he should be guided by their 
instructions. The individual must make 
every effort to keep calm. Under no con 
dition should he rush about aimlessly, or 
say anything to add to the confusion. To 
do so might cause a panic which could 
cost his and others’ lives. Those indoors 
should avoid the windows and crouch 
behind a desk, counter, safe, or other 
sturdy object. Those in an automobile 
should pull over toward the curb and get 
out of their cars at the first warning to 
avoid injury from shattered glass. 

In the summertime, people should wear 
loose clothing of a light which 
covers as much of the body as possible, 
in order to minimize flash burns. A hat 
with a brim should be worn outdoors. 

In the home, a shelter should be ar- 
ranged in the basement or cellar, equipped 
with emergency food and medical supplies, 
flash lights, cots and blankets. The shelter 
should have at least two means of exit. 

During an alert, members of the house- 
hold should immediately proceed to the 
shelter and remain there until the all-clear 
is sounded unless the house is afire. The 
master switch should be opened, and the 
gas turned off throughout the house, pref- 
erably at the meter. The flames of hot 


color 


water heaters and oil burners, and all other 
fires should be extinguished. If there 
is a washing machine or laundry tub in 
the basement, this should be filled with 
water and covered, to provide an emergen- 
cy supply in event of damage to the water 
mains. The water supply should then be 
shut off. 

The entire house should be cleared of 
all accumulations of waste paper and other 
unneeded combustible materials. Only 
minimum quantities of gasoline, cleaning 
fluids, and other inflammables should be 
stored. 

If there has been no prior alert, people 
in the house should go to an interior 
hallway or else take shelter under a bed 
or heavy table, immediately upon seeing 
the flash of the explosion, avoiding the 
windows. After a few seconds, when the 
initial blast effects are over, they should 
get up and examine the house for fires 
which should be extinguished at once, 
using sand, wet blankets, or any other 
available means. 

The householder also should cooperate 
with the air raid warden in his block, and 
comply with all instructions of the Civil 
Defense authorities. 

Those who desire additional detailed 
information may consult The Effects of 
Atomic Weapons, previously mentioned, 
U. S. Civil Defense, prepared by the Na- 
tional Security Resources Board; and Sur- 
vival Under Atomic Attack, prepared by 
the Civil Defense Office of the National 
Security Resources Board, now called the 
Federal Civil Defense Administration. All 
of these and other publications on civil and 
atomic defense are available from the 
Superintendent of Documents, Government 
Printing Office, Washington, D. C 


Discussions 


W. L. Fremsner, New York, N. Y.: 
There is only one reason why I want to be 
the first to talk on this subject, following 
the discussion of the panel, and that is 
because I have been associated with this 
particular subject longer than anyone else 
in the Society. I have been connected 
with it both through papers, through the 
laboratory as a member of the Committee 
on Research, and later as Chairman of the 
Committee on Research, as Chairman of 
the Committee on Comfort Air Condition- 
ing and Chairman of the Committee on 
Air Conditioning in Industry for a total of 
some 27 years. 

I have right along criticized your ap- 
proach to the subject because I do not 
believe that it takes into consideration the 
fundamental reactions and causes of the 
reactions of man to his environment. One 
of the interesting things that has been 
brought out this morning is in connection 
with the point in the so-called comfort 
zone where most people are comfortable. 
However, of much more importance funda- 
mentally, the research and investigations 
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that have been made would indicate that 
there is a definite point where nobody is 
comfortable. As I remember, this point or 
zone is approximately at 79 ET (effective 
temperature). Why this is so nobody has 
pointed out. It is very important from the 
point of survival whether this does not 
correspond to some particular equilibrium 
basis that is fundamental to our origin. 
I have suggested to the Society for many 
years that investigation be built around 
this particular coincidence. 

There are other points of fundamental 
importance which I feel should be investi- 
gated but which have not been brought 
out this morning. 

D. H. K. Les, Baltimore, Md.: I pre- 
sume that one of the purposes behind this 
symposium, as enunciated by Prof. Hatch, 
is to point out those fields in which re- 
search is still badly needed. I will, there- 
fore, mention some things that occur to me. 

First of all, only passing reference has 
been made to our own problem of dryness 
of air. My colleagues in the Department 
of Environmental Medicine at Johns- 
Hopkins tell me that one of the most im- 
portant factors affecting the physiology of 
the respiratory tract is the dryness of air; 
that when the air is dry, the motility of 
the little hair-like cilia, which presumably 
are important in defense, practically ceases. 
They are now engaged in setting up some 
environmental studies to test this out with 
the cold virus which they believe they have 
now under control in the laboratory. I 
think the Society could well sponsor 
further inquiries along those lines. 

Secondly, I agree very much with Prof. 
Hatch that we badly need to study and 
set up guides for that intermediate zone 
between what is comfortable and what is © 
merely tolerable, but I would emphasize 
that they are only going to be guides. I 
don’t think we can ever have a cut-and- 
dried answer and just pick the thing off a 
chart and say, “There it is, that is what 
you must have.” I wouldn't like to be the 7 
man who tried to put it over, anyway. 

In these studies I think the Society | 
could go a little bit beyond the structure 
of the building and the air conditioning 
and take into account something else 
which is available, although it is not pri- 
marily their responsibility, and that is the 
clothing of the worker. 

There are many industries in which 
clothing has to be adjusted to other facets 
of a job; and I don’t see why at the same 
time the environmental conditions should 
not be taken into account. There are 
many industries in which that is an im- 
portant factor. 

I thoroughly agree that a study of the 
long-term reactions of men to environ- 
mental conditions is badly desired. There 
is no such study going on, to my knowl- 
edge. It has frequently been suggested, 
but nobody has ever started it. 

These and many other fields of research 
required are going to take time, they are 
going to take patience and they are going 
to take money. 
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A little while back I came across some 
figures of the amount of funds available 
for research by the Society and directly 
under the control of the Society, and I was 
astonished at the figures. I cannot believe 
that those figures tell the whole story. I 
hope they do not, because they were just 
a mere drop in the bucket. 

I do think that some responsible body in 
the Society could very well take up on an 
intensive basis the study of the financing of 
really worthwhile, long-term projects, but 
I can assure every member present that 
one of the items in such a plan would be 
a drain on their own pocketbooks. 

L. E. Seecey, Durham, N. H.: In 1940 
I presented to the Society some studies of 
the change in temperature and moisture 
content of respired air, and changes in the 
nasal cavity. They were very extensive, 
covering a wide range of environmental 
conditions. 

It was my impression from the work that 
it was possible for the human body, and 
the nasal cavity in particular, to become 
adjusted to, and in a state of equilibrium 
with, the particular air conditions involved, 
i.e., high temperature, low temperature, 
high or low humidity, and that equilibrium 
could be established over a wide range 


The thing that interested me — though I 
talk as a layman now, not as a physiologist 

in respect to respiratory infection, which 
Dr. Keeton touched upon, was not the fact 
that your equilibrium could be established, 
but that the adjustment from one environ- 
ment to another will take an appreciable 
time. 

For example, if one were to be outdoors 
at fairly low temperature, possibly at high 
humidity, moisture losses would be rela- 
tively low from the nasal cavity. Upon 
entering a room such as this one, with 
fairly high temperature and low humidity, 
there would be an instantaneous change in 
rates of moisture loss from the nasal cavity 
and there would be some appreciable lag 
before a new equilibrium was established. 

It has just been my belief that during 
that brief period the possibility of an in- 
fection is particularly high. I think it is 
true that the normal mucosa covering the 
turbinates in the nasal cavity are quite 
protected and somewhat germicidal in 
character, so that if your nasal cavity is in 
normal condition you have a fair amount 
of protection, but if a sudden change takes 
place it may be possible that the so-called 
normal condition does not exist for a brief 
period, Whether it is a minute or two 
minutes or three minutes, I have never 
determined, but I think it is the rapidity 
of change that must be considered. 

One other commen! only, and that was 
in connection with a slide shown by Dr. 
Keeton where he showed you a very large 
moisture loss from the lungs. This work 
to which I referred indicated that very 
little of that moisture comes from the 
lungs; that most of the air conditioning, 
as it were, is done right in the nasal cavity 
itself. It is a very remarkable device, 
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gentlemen. We haven't quite equalled it 
mechanically. 

W. A. Grant, Syracuse, N. Y.: 1 
rather imagine that the greatest number of 
people here are engineers and members of 
the Society and the second greatest number 
are probably representatives of the medical 
profession, that being so because of the 
nature of this symposium. I would like 
to throw out a rather practical question. 

This whole business of relating the en- 
vironmental properties of air has been knit 
together in the form of effective tempera- 
ture index many years ago, and all of the 
studies which have succeeded have used 
this index as a good criterion for relating 
properties. Yet I find in my own profes- 
sion that the index just has not become 
a useful day-to-day concept of one’s think- 
ing. I suspect the same is probably true 
in the medical and other scientific profes- 
sions, 

I would like to throw out the general 
question and I hope some of the mem- 
bers of our panel up here will comment 
also: Is the effective temperature index a 
thing which you think about and use in 
your day-to-day work? Can it be im- 
proved? Should it be better publicized in 
the public mind with relation to air con- 
ditioning, or should we allow it to fall 
mto~desuetude? I would like to hear 
some discussion on that. 

Mr. Leopotp: I believe that we use the 
effective concept without 
thinking of it specifically as effective tem- 
perature. One thing which has apparently 
delayed the concept’s use in our casual 
thinking and the use of the concept by 
other professions, such as the medical pro- 
fession, is the fact that the line is named 
for the dry-bulb temperature at saturation. 
If we say 71 effective temperature we do 
not have a clear mental picture because 
we do not customarily think in terms of 
saturation, in comfort. 

In 1937 J. R. Parsons proposed that we 
name the lines by the dry-bulb temperature 
at 50 percent relative humidity. In other 
words, the 71 ET line would become the 
76 ET line. Knowing that it indicated 
the dry-bulb temperature at 50 percent 
relative humidity, a condition with which 
we are familiar, it would be very simple 
mental arithmetic to adjust for humidities 
of 20 percent above or below. Mr. Parsons’ 
suggestion was originally not well received, 
but in yesterday's meeting of the Com- 
mittee on Sensations of Comfort there was 
considerable discussion as to whether or 
not his suggestion should be adopted. 
Against the change is the fact that there 
is a very extensive literature which uses 
the present system. In favor there is the 
fact that the longer we delay the greater 
would be the complication. 

W. F. Wetts, Philadelphia, Pa.: May 
I add a word to Dr. Keeton’s remarks on 
airborne infection? Though recently health 
authorities have rebuked certain adver- 
tisers of glycol dispensing devices, never 
has the profession been more solidly be- 
hind constructive development of the art 
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of sanitary ventilation. The last report of 
the Sub-committee on Air Sanitation of 
the American Public Health Association 
formally recognizes the importance of sani- 
tary ventilation in public health and favor- 
ably reviews a mass of evidence reported 
during the last three years. 

Today no informed person doubts that 
hospital air is infectious; air sanitation 
has reduced infection of surgical wounds 
and has protected burns against strepto- 
coceal infection during dressing; Blackfan 
and Yaglou reduced mortality among ad- 
missions of premature infants (diagnosed 
as acute or chronic infections) from 27 to 
3 percent by air conditioning a separate 
ward; many hospital studies report reduc- 
tion of cross-infection when the air of 
wards was disinfected. 

Now that we have learned how to dis- 
infect hospital air, we find that the prob- 
lem of control of respiratory infections 
outside the hospital is where to disinfect 
air. When respiratory epidemics breed 
indoors, everyone is exposed to airborne 
contagion in various atmospheres. To 
check the breeding of these epidemics, the 
sanitarian must locate the communication 
centers, and the engineer provide threshold 
sanitary ventilation. This Society can do 
its bit by releasing for publication in the 
ASHVE Journat the Report on Defini- 
tions, Formulations and Factors, submitted 
well over a year ago by the Technical 
Advisory Committee on Air Sterilization. 

Mr. Leopoip: In 1932 Drs. Lagen and 
Kerr, of the University of California 
Medical School, San Francisco, conducted 
some experiments in which they tried to 
transmit the common cold in an air con- 
ditioned room maintained at a condition 
of approximately 70 F and 55 percent 
relative humidity. The subjects occupied 
this space continuously, in contra-distinc- 
tion to the occupancy we have largely 
discussed here, where the subject is in 
the air conditioned space for the work 
week approximately 25 percent of the 
total. In these experiments it was found 
impossible to transmit the cold in spite 
of the actual transfer of the exudate from 
the nasal passages of one individual to 
the nasal passages of another. I am re 
ferring to these experiments in order to 
call attention to the danger of generalizing 
as to the expected effects of a continuous 
exposure and a 25 percent exposure by 
time 

Mr. Weis: There is the question of 
susceptibility that enters into every dis- 
cussion of infection. 

Mr. Leopotp: Susceptibility was care- 
fully covered in the paper by Drs. Lagen 
and Kerr. All of the subjects were known 
to be sensitive to colds. 

Dr. Keeron: I would like to acknowl- 
edge the discussion by Mr. Wells, who 
is a pioneer in this field. Of course, we 
owe to him much of the information rel- 
ative to the size of droplets. I think it 
is agreed and has been accepted that 
air conditioning is valuable in pediatric 


wards. I think that is pretty well es- 
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tablished. Of course, the child lives pretty 
continuously in there and that may be 
one way of isolating him more completely 
than we have in the adult. 

It has also been shown in some experi- 
ments that ultra-violet radiation will some- 
times protect children when they are 
presumably being handled by nurses who 
have colds. I don’t know how far that 
can be tested. I think the difficulty that 
has arisen with this viewpoint is the fact 
that when you come to apply it to adults, 
large groups of men who are living per- 
haps for part of the day, or a good portion 
of the day in these quarters, and another 
portion out, it just hasn’t worked out that 
we have the solution for the prevention 
of respiratory infections. 

Presipent Avery: The subject is a 
fascinating one to me, Dr. Wells, and I 
am glad you brought it up because in 
talking to the heads of hospitals I find 
a complete indifference regarding the 
value of using our tools. When I say 
to a medical man, “We have these tools. 
What do you want?” he is likely to re- 
ply: “Well, I guess we have got to keep 
the window closed. We don’t have the 
money to pay for refinements such as 
air cleaning.” 

Very few hospitals 
mentary air-cleaning system. 

We may not be able to prove the value 
of air conditioning on intermittent oc- 
cupancy, but we could probably do so in 
the case of a penitentiary where men are 
confined continuously and for a long time. 

P. B. Gorpon, New York, N. Y.: My 
question is strictly a design question. I 
had hoped that Captain Schneider would 
touch on it when he was discussing the 
possibilities of ventilation of indoor pro- 
tected shelters. Is there any justification, 
in view of your statement on blast effects 
and some of the statements that are made 
in the publication you refer to, known as 
The Effect of Atomic Weapons, for the so- 
called ultimate filters in the cleaning of 
air supplied to these protection shelters, or 
is there a lack of justification due to the 
short period of use and the possibility that 
other dangers may be introduced by the 
use of such filtration details in the design 
of such air systems? 

Capt. Scuneiper: It is not up to me 
to say whether we should or should not 
have shelters. However, if we do have 
shelters, they obviously have to be suf- 
ficiently well built to withstand not only 
heavy blast pressures, but also other bomb 
effects. The ventilation of shelters has 
been more or less thoroughly worked out 
in the last war. The new thing about 
the ventilation problem not only in shelters, 
but for that matter in buildings which are 
intended to be blast-resistant is the matter 
of radioactive contamination. 

I feel, and I think with some backing 
from competent authorities, that if you 
are going to build a shelter it would have 
to be either properly ventilated to with- 
stand the possible contamination effects, 
although, as I shid before, in the case of 
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an air burst there may not be any linger- 
ing contamination from the fission pro- 
ducts of a bomb. Nevertheless, no one 
can tell whether the bomb will burst in 
the air, or on the ground, or under water, 
or where. So you have to have ventilation. 

As I said, I am not a ventilating engi- 
neer, but you could have a self-enclosed 
ventilation system without having to worry 
about taking in outside air. You could 
also have a ventilation system which de- 
pends on intake of outside air with ex- 
haust. In this case there would have to 
be filters, I believe, capable of removing 
such particles as are considered to be of 
significant size; and more than that, 
methods would have to be worked out for 
handling these filters once they became 
contaminated, and also for disposing of 
them. 

W. C. L. Hemeon,, Pittsburgh, Pa.: In 
Mr. Hatch’s provocative discussion of the 
thermal range between comfort and ex- 
treme heat prostration in environmental 
conditions, he touched on the subject of 
radiation and your Moderator, interestingly 
enough, referred to this subject after Mr. 
Hatch had finished. 

I would like to ask Mr. 
wouldn’t like to comment a 
on that particular phase. He 
ducted some very interesting industrial 
research on radiant heat exposures. The 
point I would like to see him emphasize 
is the fact, which I believe to be true, that 
the radiant factor in industrial heat ex- 
posures is far and away the most impor- 
tant single element. 

I think perhaps, Mr. Hatch, the audience 
might be interested in your method of 
describing the units in which radiant heat 
exposures are described. 

Pror. Hatcn: We must differentiate be- 
tween two kinds of hot industries. There 
is, on the one hand, the industry in which 
high air and radiant temperatures are the 
chief contributors to the heat load, and 
on the other, the industry in which high 
moisture content of the air, rather than 
temperature, is the characteristic factor. 

In the hot dry industry, illustrated by 
steel mills, glass manufacturing plants, 
forges, and the like, outside air, with its 
moisture content, whatever that may be, 
is brought inside and heated up to the 
elevated temperature with a corresponding 
decrease in the relative humidity. In 
such industries there is not the danger of 
an acute heat problem in the sense of 
failure because of inability of the evapor- 
ative mechanism to operate, as may be the 
case in the warm, moist industry. 

In these hot dry industries more de- 
tailed examination of the nature of the 
thermal load brings out the point that 
Mr. Hemeon mentioned. Our _ studies, 
specifically in glass plants, have demon- 
strated that two-thirds to three-quarters of 
the heat load imposed on the worker is 
in the form of radiant heat rather than 
convective heat. The standard procedure 
for heat control in those industries is by 
ventilation; but even with perfect ventila- 
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tion it would not be possible to remove 
more than a quarter or a third of the total 
heat load. To attempt more than that 
through refrigeration would, of course, 
involve great expense. 

On the other hand, it is 
bring about some very spectacular im- 
provement in the environment through 
direct radiation screening, and _ with 
relatively little expense. 

There was earlier mention of the as- 
symmetry of radiation load and its im- 
portance in the normal environment. It 
is even more striking in the industrial 
environment. In the analysis of the 
radiant heat load, therefore, it is not 
enough merely to measure the mean 
radiant temperature, as it is commonly 
known, with the globe thermometer. The 
distribution of the radiation must also be 
determined in order that radiation screens 
can be applied in those directions from 
which the greatest benefits will come. 

Our experimental work has indicated 
the possibility of reducing the heat load 
as much as 68 percent through the ap- 
plication of radiation screens, their lo- 
cations being dictated by an earlier study 
of the directional aspects of the radiation 
distribution. 

I should like to suggest, in closing, that 
there are certain dangers in the use of 
the effective temperature, or any other 
single index which combines the several 
environmental factors. In the very act 
of bringing them all together and ex- 
pressing them as a single figure, we may 
lose sight of the relative importance of 
the separate contributors to the total heat 
load. I believe this explains to a degree 
the amazing difficulty in getting the idea 
across that radiation is, in these cases, the 
overpowering single factor in the makeup 
of the total heat load, and consequently 
in the design of the effective control 
measures. 

C. M. Asuiey, Syracuse, N. Y.: From 
the standpoint of the mechanical engineer, 
the heat losses that would occur at low 
body and surrounding temperatures, when 
the evaporation rate is very low, would 
be expected on the basis of normal heat 
transfer to be largely correlated with 
dry-bulb temperatures. 

At the other end of the scale, however, 
when the body was fully wet it would be 
expected that the correlation would be 
almost wholly with wet-bulb except for 
the effect of radiation on the body. This 
is a very marked deviation from what we 
now know as the comfort relationship. 

I was therefore particularly interested 
in the results of tests reported last year 
by Prof. Glickman and his associates and 
have found that that is exactly what was 
indicated by the results of that paper. 
It is true that the clothing worn was com- 
fortable and perhaps that has an effect 
in relation to normal feeling of normally 
clothed subjects, but I do believe in view 
of the startling results that are suggested 
by that paper, and falso by the fact that 
it makes sense with respect to what one 
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would expect from the standpoint of heat 
transfer in correlation with the surface 
temperature of the body, that the whole 
problem of the effective temperature line 
needs to be completely re-examined. 

One other point I wanted to suggest to 
Mr. Leopold is that perhaps the shielding 
from radiant heat Prof. Hatch spoke of 
might be a subject for radiant cooling 
panels. 

Mr. Leorotp: The new calorimeter 
room at the Laboratory is constructed so 
that each of the six room surfaces can be 
maintained at a different temperature, 
both in whole and for the walls in part. 
The walls are subdivided so that cold glass 
and cold wall temperature can be simu- 
lated. The room is additionally well 
adapted for the checking of panel heating 
and cooling. 

Experimental work is contemplated on 
all of these problems. 

I. S. Dane, Boston, Mass.: I would like 
to bring the discussion back to a consider- 
ation of comfort and temperature. I might 
ask to digress a moment from the effect 
of the air on the individual. That seems 
to be over-stressed here. I don’t want to 
over-simplify these problems, because they 
are very great, but Mr. Leopold touched 
on the point in his illustration of the effect 
of surrounding conditions on the stenogra- 
pher seated with her back to a cold win- 
dow and subject to radiation from a cast- 
iron radiator, and convection draft from 
the floor and the doors. It seems that the 
problem of comfort in the home and com- 
fort in the office can be attacked from 
simple mechanics. Mr. Leopold didn’t 
touch on the relationship of the effect of 
the radiation and the effect of the con- 
vection. It seems as though that could be 
mechanically controlled. 

President Avery showed us when visiting 
M.LT. that the simple location of a thermo- 
stat in a room where it would affect the 
radiator on the opposite side of the room, 
would not control the comfort zone near 
a cold window less than six feet away from 
the window. I would like to hear Mr. 
Leopold and possibly Mr. Avery elaborate 
on that point. 

The other has to do with radiation and 
colors, perhaps the psychological effect of 
the colors on the individual. I think there 
is a lot of explanation that we could hear 
from these several men on that point. 

Mr. Leopotp: The ideal way to com- 
pensate for the cold glass would be to 
simulate a condition in which it didn’t 
exist, namely, to have a source of warm 
or high temperature radiation paralleling 
it or actually interlacing it. This is a 
practical possibility, though an expensive 
one. 

The next best thing that we can do is to 
install a warm radiant source below the 
cold glass or, alternatively, beside or 
above, with the objective of getting the 
warm source as near on the line of axis 
between the cold source and the person 
as is feasible. 

In my paper Monday, I discussed the 
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use of warm flat panels below the window 
glass. The purpose of the flat panel was 
to reduce the convective and accentuate 
the radiation effect. We have controlled 
such panels by sensing the glass tempera- 
ture. Final control of air temperature is 
left to the air system. 

G. Lorne Wiccs, Montreal, Quebec: 
It is apparent to me that the reasoning of 
the speakers, as is the thought behind most 
of the information on this subject given 
in the publications of the Society and in 
the writings of most of its members, is 
based on the assumption that human com- 
fort or discomfort in an enclosure is main- 
tained, among other things, by convection 
heating or cooling. 

For instance, the ASHVE Comfort Chart 
and the Effective Temperature Index 
completely disregard any possible effect of 
variations in the mean radiant temperature 
of the enclosure. Yet radiant heating is 
rapidly becoming so commonplace on this 
continent (and radiant cooling gradually 
being adopted) that the effects of vari- 
ations in mean radiant temperature should 
not be disregarded any longer in Tue 
Gute and in the research work of the 
Society. 

Dr. DuBois indicated roughly, I believe, 
the probable comfort zone for man on the 
effective temperature scale. Mr. Leopold 
stated that from his experience, optimum 
comfort existed between 74 F and 76 F 
and that this comfort condition was the 
same for both summer and winter, and 
not different for these two seasons as 
indicated by the ASHVE Comfort Chart. 

Our experience in Canada with a large 
number of convection heating systems has 
convinced me that such temperatures as 
Mr. Leopold mentioned are unreasonably 
high in winter, at least for Canadians. 
Also, from extensive experience with ceil- 
ing type radiant heating, I am_ positive 
that with such systems as we design, a 
dry bulb temperature of 75 F would be 
rather uncomfortably warm for the occu- 
pants. It may be interesting to know 
that in Canada where with convection 
heating systems dry bulb temperatures are 
usually maintained at 70 to 72 F, with 
ceiling type radiant heating systems we 
have found the dry bulb temperatures 
being maintained between 66 and 69 F 
with a probable mean of 6714 F. 

From the above it is obvious that the 
ASHVE Comfort Chart and the Effective 
Temperature Index cannot be used for 
buildings heated by radiant heating sys- 
tems. A number of authorities have at- 
tempted to produce either equations, in- 
dices or comfort charts which take into 
account the mean radiant temperature of 
the enclosure. Professor F. W. Hutchinson 
gives a formula which is based on dry bulb 
air temperature and mean radiant tem- 
perature only. Winslow, Gagge and 
Herrington did, I believe, conceive the 
Operative Temperature index which takes 
into consideration mean radiant temper- 
ature, air temperature and air velocity 
but neglects any effect of relative humidity. 


This, like the others, cannot therefore be 
used in all the conditions of heating, cool- 
ing and air conditioning encountered in 
practice. 

In trying to find a suitable comfort 
chart which would be thus applicable, | 
went to the writings of the physiologists of 
England, the country in which modern 
radiant heating was conceived and in 
which it has now been used for over 40 
years. I found that Dr. Thomas Bedford, 
of the Medical Research Council of Eng- 
land, has published a number of these 
charts. They all use a concept or index 
of warmth known as the Equivalent Tem- 
perature. Equivalent temperature has been 
used in England now for over 15 years 
with some slight modifications and it is a 
seale of warmth which takes into account 
air temperature, air velocity and radiation 
from or to the surroundings. One of these 
charts is an alignment chart by which 
equivalent warmth or comfort may be 
obtained from readings of dry bulb and 
wet bulb air temperature, mean radiant 
temperature and air velocity. This chart, 
which may or may not be strictly accurate 
in this climate is, I think, the type of 
chart which should be adopted for heating 
and air conditioning engineers. 

As far back as 1936 Dr. Bedford made 
an investigation of the reliability of var- 
ious scales of comfort in relation to en 
vironmental conditions, including the ef- 
fective temperature scale, the dry kata 
thermometer cooling power and the globe 
thermometer temperatures. He reported 
making over 3000 sets of observations 
with nearly 2000 different subjects doing 
light work. From this he concluded that 
“up to a temperature of about 75 F the 
equivalent temperature scale is best of the 
measures of warmth included in the com- 
parison.” “It can be used”, he stated, 
“in calm atmospheres or where there is 
much air movement, and it gives full 
weight to the effects of radiant heat. It 
is true that the scale makes no allowance 
for the effects of atmospheric moisture, 
but until the temperature approaches 75 F 
humidity exerts no great influence on 
warmth sensations.” Furthermore, he 
added that “the reading of the globe ther- 
mometer is a good index of warmth where 
there is no great amount of air movement, 
as in the average workroom or office, since 
it makes adequate allowance for both air 
temperature and radiant heat.” 

I would like very much to receive Dr. 
DuBois’ comments regarding the above 
and I would like to know if he has checked 
regarding the concept of equivalent tem- 
perature and what he thinks of the charts 
of Dr. Bedford. I would also like to 
know whether he, or any other members 
of the panel have used the globe ther- 
mometer in any of their work, and if so, 
what did they think of its value in de- 
termining comfort under the heating and 
cooling conditions usually encountered 
on this continent. Finally, I would like 
to know if any authority here has de- 
veloped a standard globe thermometer. 
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Transportation Heating and Air 
Conditioning Systems and Controls 


By Norman O. Kirkby*, Chicago, Ill. 


ACCORDING to the trend 
the American railroads are soon to 
be powered by locomotives other 
than steam. Therefore, the produc- 
tion of steam on diesel and electric 
locomotives must be substituted for 
the steam locomotive boiler as a 
source of heat, or heat generating 
equipment must be used on individ- 
In addition, the 


present 


ual railroad cars. 
distribution and control of the heat- 
ing and cooling of railroad cars rep- 
resents some of the most perplexing 
problems in the heating, ventilating 
and air conditioning fields. 

The conception of the first passen- 
ger diesel locomotive immediately 
presented a major problem in heat- 
ing. Heretofore the steam locomo- 
tive had been an almost inexhaust- 
ible source of heat, limited only by 
pressure and the size of the steam 
distribution lines. While a very 
large amount of heat was present 
on the diesel locomotive and wasted 
to the atmosphere through the radi- 
ators and exhaust manifolds, no 
practical method of harnessing this 
heat was, or is known, within the 
limitations of size and weight re- 
strictions. As all railroad cars were 
heated by steam, some source of 
steam was necessary. 

A vertical fire-tube boiler was 
first used but size and weight be- 
came a premium and it was neces- 
sary to find a new method of gen- 
erating steam. The result was an 
entirely new concept of steam genera- 
tion resulting in the first successful 
straight through steam generator. 
Such a generator had definite ad- 
vantages over a conventional boiler. 
Since no water level is maintained 
and no water drums are used, the 
size of the water containing portions 
may be reduced to a minimum, con- 
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SUMMARY—Heating, _ ventilat- 
ing and air conditioning have be- 
come necessary basic require- 
ments throughout the transpor- 
tation industry. In recent years 
heating and air conditioning 
have been taken for granted by 
all those who travel, an indica- 
tion of the forward thinking and 
progressive actions of the engi- 
neers in the transportation in- 
dustry as well as the supply 
industries who meet the specifi- 
cations as laid down by these 
engineers. 

Little has been written or re- 
ported on the problems which 
face the industry, or the special 
equipment which is used in the 
fields of heating, ventilating and 
air conditioning. 

This paper offers an insight 
into the specific problems and 
their solutions. 


sistent with high heat exchange prac- 
tice. The small volume of water gave 
other advantages of safety. The 
mass of water in the coils at or near 
vapor temperatures is so small that 
a complete rupture of the coil may 
occur without any possibility of a 
steam explosion. Since cubical size 
was extremely limited, combustion 


Fig. 1—4500 Ib per hour steam generator 
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volume was likewise limited and heat 
release per unit of combustion vol- 
ume had to be increased greatly 
over standard practice. It was felt 
that such intensity could be achieved 
by burning in a high pressure cham- 
ber. Heat release on these generators 
is in the neighborhood of 1,000,000 
Btu per cubic foot of combustion 
space, approximately twenty times 
normal practice. Fig. 1 shows a 
typical steam generator now in use 
on diesel locomotives of American 
railroads. This particular steam gen- 
erator has a normal rating of 4500 
lb of steam per hour and is capable 
of a maximum output of 4800 lb 
of steam per hour. 

These generators are continuous 
coil type steam generators, down 
fired with the same diesel fuel as is 
used on the power engines. Sizes 
range from 500 lb of steam per hour 
to 4800 lb of steam per hour at vary- 
ing pressures from 75 to 300 lb per 
square inch. Steam quality is in the 
neighborhood of 99.8 percent. Feed- 
water is pumped by semi-high speed 
triplex pumps to a water pressure 
regulator which bypasses water when 
steam pressure is within the control 
range. The water flows from the 
water pressure regulator to a hydrau- 
lic servo mechanism that proportions 
fuel and air to the volume of water 
passing through the control. Here 
then is the major difference between 
a steam generator and conventional 
boiler. Water must be fed to the 
generator in exact accordance with 
steam demand, and practically all 
water entering the generating coils 
must be converted to steam in a 
single pass. No water level is main- 
tained, therefore, flow controls must 
be used to regulate water, fuel and 
air. The volume of water flowing 
through the water portion of the 
servo control positions an oil valve 
which operates the hydraulic mech- 
anism. Hydraulic pistons position a 
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Fig. 2—Schematic piping diagram — steam generator 


double cam plate to increase or de- 
crease fuel and air. The double 
cam plate through a sleeve valve 
balances the hydraulic pistons to 
bring the system to equilibrium. The 
water then enters the steam generat- 
ing coils where it is converted to 
steam. Any excess water is removed 
by a centrifugal steam separator to 
insure dry steam. The excess water, 
traveling at high velocities through 
the coils, carries the scale forming 
sludge into the separator where it 
is separated and wasted to the ground 
by automatic periodic blowdowns. 
Atomization is by compressed air 
and a high pressure fan furnishes 
combustion air. A steam tempera- 
ture limit control meters oil to the 
burner nozzle if lack of water causes 
superheating. Standard safety con- 
trols are used and ASME practices 
and codes are observed throughout 
the manufacturing procedures. Ther- 
mal efficiencies are approximately 
82 percent. Fig. 2 shows a typical 
schematic piping diagram of the 
type of steam generators now gen- 
erally in use on American railroads. 
The rules governing engineers and 
firemen prohibit the fireman from 
leaving the cab of the locomotive 
when the train is in motion. There- 
fore, all controls must be entirely 
automatic and in addition, remote 
alarms are used to indicate any fail- 
ure of the generator or its appliances. 
Shut down of the unit upon arrival 
at terminals is accomplished by re- 
motely operated valves which shut off 
the main steam line and, in turn, 
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cause the generator to reduce its out- 
put to zero. 

Periods of maintenance may well 
be irregular and at extended periods, 
some railroads covering 5000 miles 
of operating before bringing the diesel 

_locomotive into a terminal for main- 

tenance. For this reason preventive 
maintenace is practiced and routine 
work highly systematized. 

Other sources of heat have been 
used for railroad cars, some aimed 
at relieving the diesel locomotive 

from the problems of carrying water 
necessary for the production of steam 
and the additional fuel necessary for 
the steam generator. Others have 
been the outgrowth of electrical ca- 
pacity problems. The advent of the 
modern high speed, light weight, 
passenger car has brought increased 
competition between neighboring rail 
lines. More and more consideration 
is given to passenger comfort and 


increased use of electrical equipment 
has been the result. Capacities of 
air conditioning equipment have in- 
creased from 5 and 6 tons to from 
7 and 8 tons per car. Better lighting 
and more of it has been used. Radios, 
record players and intercommunica- 
tion systems have imposed increased 
electrical loads. Diners are being 
built with entirely electrical kitchens. 
This constant increase in electrical 
load has increased the sizes of axle 
driven electrical generators to their 
limit. Axle load limits have been 
reached and alternate sources of elec- 
trical energy are being sougnt; on 
long transcontinental trains frequent- 
ly a major portion of one diesel 
locomotive is being used just to 
drive axle generators and the loco- 
motive contributes relatively nothing 
to the total tractive effort of the loco- 
motive combinations. 

In some cases head end electrical 
generating plants, diesel engine 
driven, have been used, but the prob- 
lems of transmission between moving 
cars has not been satisfactorily solved. 

More and more applications of in- 
dividual engine generator sets on 
passenger cars are being made to 
solve the problems of increased elec- 
trical loads. Propane engines are 
used on some railroads for generat- 
ing electrical energy and also for air 
conditioning. Much work is being 
done at the present time on diesel 
engine generator sets and in some 
of these cases, the waste heat from 
the diesel engine is being recovered. 
In some applications, the coolant 
water of the diesel engine is used as 


Fig. 3—Schematic diagram — waste heat recovery 
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Fig. 4—150,000 Btu per hour water 
heater 

the heating medium within the car. 
In other applications, a liquid to 
liquid heat exchanger is used to heat 
water or a mixture of water and 
ethylene glycol which in turn is used 
as the heating medium. The largest 
single electric load is the air condi- 
tioning system, therefore, there is ex- 
cessive capacity during non-air con- 
ditioning seasons. The energy may 
be used during the heating season as 
an auxiliary source of heat. Fig. 3 
shows a typical schematic piping dia- 
gram of a waste heat system, using a 
diesel engine generator set placed 
underneath the car as the source of 
power and heat. 

Thermostatic controls are arranged 
to use the available heat in prede- 
termined sequence. First electrical 
current is used either by strip heat- 
ers in the overhead heating system 
or immersion heaters to heat the 
heating fluid. This insures maxi- 
mum loading on the diesel engine. 
Next, full use is made of the heat 
wasted to the coolant with thermo- 
static controls insuring constant en- 
gine manifold temperatures. Finally, 
the waste heat in the engine exhaust 
is used by means of a gas to liquid 
heat exchanger controlled by a by- 
pass butterfly valve in the exhaust 
line. The sizes of the engine genera- 
tor sets used range from 20 to 35 
kw but full use of all recoverable 
heat will not satisfy the full heat 
load in colder climates and steam 
must still be used to supplement the 
engine heat rnless an oil-fired water 
heater is used to make up any de- 
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ficiencies. Such a heater as shown 
in Fig. 4 may be used alone as the 
heat source, or in conjunction with 
the heat from the axle generators o1 
engine generator sets. Rated output 
is 150,000 Btu per hour at 8 gpm 
flow of liquid and up to 185,000 Btu 
per hour at flows of 20 gpm and 
upward, as normally used on passen- 
ger cars. Such heaters are also used 
to control automatically, through 
thermostats, the coolant water tem- 
peratures on diesel freight and switch 
locomotives during periods of non- 
use to eliminate the need for engine 
watchmen and to reduce maintenance 
costs resulting from prolonged op- 
erations at slow idling speeds. 
Another solution to the problem 
of furnishing an individual source of 
heat for each car has been proposed 
and is being studied and tested at 
the present time. This is an off- 
shoot of the socalled vapor phase 
system as applied to internal com- 
bustion engines. It consists generally 
of operating the engine at coolant 
manifold above the 
vapor temperatures at atmospheric 
pressures. The coolant flowing from 
the engine would be allowed to flash 
into steam and the steam condensed 
either in the heating system or under- 
Higher engine effi- 


temperatures 


car condensers. 
ciencies would result as well as in- 
creased overall thermal efficiency of 
the system. Pump heads seem, at the 
present, to be the limiting conditions 
when handling very hot liquids. 
There are also problems to be studied 


concerning the coring of the coolant 
water through the cylinder block of 
the diesel locomotives to avoid cavi- 
tation of the hot coolant liquids. 


At present, however, approximate- 
ly 95 precent of all passenger cars 
are heated with steam, therefore, its 
distribution and control are the 
major considerations of all railroad 
heating and air conditioning engi- 
neers. Fig. 5 shows a typical steam 
heating layout for an open section 
coach passenger car. High pressure 
steam is transported through the cars 
by 21% in. main steam lines and 
through flexible metallic conduits be- 
tween cars. Steam pressures vary 
from 125 to 250 lb per square inch. 
Total steam demand is greatly in 
excess of the total of the heat de- 
mand of the individual cars. The 
calculated heat load of individual 
modern passenger cars at —20 F with 
a 40 mph wind is approximately 
180,000 Btu per hour, or about 185 
Ib of steam per hour. Actual test 
indicate steam consumption may bé 
as high as 350 to 400 lb of steam 
per hour per car. The difference if 
these figures is the loss due to maifi 
steam transmission lines and flexible 
metallic conduits, this loss increasing 
as temperature gradients increase. 


The high pressure steam is reduced 
in pressure and fed thermostatically 
to the radiation at pressures from 8 


to 12 lb. Condensate is wasted 
the ground at temperatures of ap 
proximately 200 F. 
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Fig. 5—Heating layout — open coach 
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Nowhere in industry does the heat- 
ing and air conditioning engineer 
have more difficult problems to solve 
and more precise control specifica- 
tions to meet. The space to be con- 
trolled is exposed on all six sides. 
It may be, and is propelled through 
space at speeds up to 100 mph. 
The same required equipment must 
be able to operate and control con- 
tinuously from temperatures of 120 
F in desert areas to -60 F in Canada 
or the Pacific Northwest. 

Only one manual switch is used on 
the majority of passenger cars. This 
is a simple Off and On switch. 
Thermostatic controls determine 
whether the car will be heated, venti- 
lated or air conditioned. A 1 deg 
ventilating dead band is usually used 
between heating and cooling, al- 
though cooling will extend into the 
heating band. For example, a car 
will be heated to 75 F, ventilated to 
76 F and air conditioned from 76 F, 
although the car may be cooled down 
to as low as 68 F. It is evident that 
controls must respond within less 
than +0.5 F to avoid hunting from 
heating to cooling and the reverse. 
An outside thermostat is used for 
positively locking out the compressor 
circuits when outside ambient tem- 
peratures are above a predetermined 
level. 


Car Heating Design 

The heating system of a railroad 
car may be divided into three sepa- 
rate parts: an overhead forced air sys- 
tem, a side wall radiation system, 
and the radiant heating at the floor 
line. 


The overhead forced air system is 
usually designed to take from 25 to 
50 percent outside air, filter it, heat 
or cool it, and deliver it to the car 
through aspirating or diffusion types 
of outlets. With increases in air 
conditioning capacities, volumes of 
air have increased to avoid frosting 
of the evaporator coils. Air handled 
has increased from an average of 
1500 cfm on pre-war cars to 2400 
cfm on postwar cars. Since duct sizes 
have remained relatively fixed, ve- 
locities have increased and air tem- 
peratures must be held fairly con- 
stant at the outlet to avoid hot and 
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cold drafts. On pre-war cars air 
intake hoods and filters increased in 
static pressure with the speed of the 
car and the result generally was 100 
percent recirculated air at speeds of 
50 mph and over. Since the war, 
intake hoods have been designed 
with a fairly even static head re- 
sulting in use of outdoor air at high 
speeds and increasing the total heat 
demand of the system. 

If outdoor air intakes do not func- 
tion at high speeds and exhaust fans 
are used, it is evident that a negative 
pressure might result in the car body 
and that is the case in a large propor- 
tion of the present railroad cars. 
Air leakage is increased tremendous- 
ly and difficulty is encountered in 
keeping end doors closed. The prob- 
lems imposed on the control system 
under these changes of air distribu- 
tion require careful study and ex- 
treme accuracy to overcome. To 
overcome the problems of negative 
pressure and the resultant dirt prob- 
lem, some cars have been pressurized 
to insure correct air distribution and 
cleanliness. The plenum chamber is 
sealed and no exhaust fans are used. 
Leakage stacks provide air outlets 
and air pressures of fractions of an 
inch are maintained throughout the 
car body. 

All types of filters have been used 
including electrostatic, centrifugal 
and activated carbon. Those used 
most generally, however, are the 
wire mesh oil dipped type. 

The increasing volumes of air han- 
dled in overhead systems has in- 
creased heating coil sizes from a pre- 
war average of about 58,000 Btu 
per hour to about 100,000 Btu per 
hour on new cars. 


Even with the increase in volume, 
velocity and heat input in the over- 
head system, tests prove conclusively 
that the overhead air stream cannot 
penetrate to the floor line of the cars 
without raising discomfort levels to 
unbearable limits. It must be re- 
membered that conditions in rail- 
road cars differ radically from those 
encountered in industrial or domes- 
tic service. Passengers sit next to, 
or in actual contact with, cold ex- 
ternal walls and windows. Distances 
from air outlets to passenger contact 


are at a minimum. Outlets may be 
directly over the passenger at a dis- 
tance of 5 ft from the head level 
when seated. The inability to pene- 
trate to the floor line necessitates the 
use of other heating systems to in- 
sure warmth at external walls and 
floor line. 

A side wall heating system consist- 
ing of finned radiation is used to 
insure a vertical film of hot air along 
the side walls of the car. Such a 
system has been used for many years 
in railroad cars and while the full 
value of the system was not realized, 
its use became almost universal. 

Before air conditioning became 
widely used, windows on all railroad 
cars were single glazed and also 
storm windows were used in cold 
weather. At that time, windows were 
approximately 40 percent of the side 
wall of the car adjacent to the pas- 
sengers. These windows had large 
leakage factors and a high velocity 
vertical air film was the only method 
of counteracting such heat losses. To- 
day windows make up approximately 
80 percent of the car side wall exposed 
to passengers, but are double glazed 
and are well sealed in rubber. Radi- 
ant losses and gains have replaced 
the convectional losses and different 
methods are used to counteract these 
losses. In addition, heat distribu- 
tion is better understood and may 
be more closely calculated. 

Today the action of the side wall 
radiation is divided into two fune- 
tions, that of convectional currents 
rising vertically along the outside 
wall and the radiant heat radiating 
in straight lines from the radiator 
guards in the form of infra-red rays. 

It can be visualized then, that the 
air currents in the confined 10 ft 
wide space of a railroad car are at 
right angles to each other. A main 
air stream from the overhead sys- 
tem follows a path longitudinally 
of the car body and the convectional 
air currents from the side wall radia- 
tion move transversely and at right 
angles to the main overhead stream. 
These air movements become more 
complicated in multiple room cars 
but the main streams still retain their 
individual characteristics. 

At one time it was felt that the 
convection currents from the side 
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wall radiation kept the ankles and 
feet of passengers warm. It is now 
realized that the air currents moving 
from the aisle toward the side wall 
radiation must of necessity, be con- 
siderably cooler than the warm air 
delivered from the overhead system 
or the air rising from the side wall 
radiation. Today the value of infra- 
red radiation is fully recognized and 
indeed the raising of mean radiant 
temperatures to comfort levels has 
been a goal for some years. In 1934 
the warm air from the side wall radi- 
ation was first used behind wainscot 
sheets, being released at the window 
sill, thus giving a radiant shield be- 
tween passengers and side walls and 
making effective a film of rising 
warm air on the inside of the win- 
dows. Today many cars are making 
use of such panel heated construction 
to improve heat distribution and in- 
crease the efficiency of the heating 
system. 


In addition to the foregoing prob- 
lems which must be solved by the 
control engineer, it has been found 
necessary to zone individual 
End doors of the cars are constantly 
being opened, thus allowing cold air 
currents to enter the car body. This 
is especially objectionable at the non- 
recirculated end of the car where 
these cold air currents may easily 
affect passengers adversely in the 
first two or three seats. For this 
reason, radiation at the end of the 
car is controlled separately by ther- 
mostats in that zone. In addition, 
lounge rooms for men and women 
are zoned separately as well as in- 
dividual rooms in multiple room 
cars. 


cars. 


Additional zoning is used on many 
railroad cars which travel from east 
to west across the country and from 
north to south on long trains. Here 
recognition is given to the differences 
between sunny and shady sides of 
the car, and, consequently, thermo- 
stats on each side of the car regulate 
the amount of heat input to the car 
in accordance with radiant heat 
being added to that side of the car 
by sun effect. A particularly difficult 
problem in radiant effect is found in 
the socalled dome cars, now being 
used on many of the railroads. These 
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cars are double-deck cars with the 
upper deck being in the form of a 
bulge at the roof line, the outer skin 
of the bulge being approximately 
95 percent glass. Here radiant ef- 
fect of sun can influence greatly the 
heating and air conditioning loads in 
the car, and thermostats sensitive to 
radiant heat are used to adjust the 
normal car thermostats to balance 
the heat input to the radiant heat 
imposed on the car structure. 


Thermostatic control theories are 
fairly well defined although changes 
in seating arrangements and parti- 
tion locations constantly must be 
analyzed anew. In. general, it is 
well accepted that the overhead heat- 
ing system must be fully used at all 
times to conform to the standards of 
ventilation set up by the U.S. Public 
Health Service. Thus the overhead 
system is used to heat the car until 
outside conditions, as indicated by 
inside temperatures, indicate the 
need for additional heat require- 
ments from the side wall heating sys- 
tem. To accomplish this, side wall 
heating is tied in thermostatically to 
the overhead system and cannot be 
used except when a call for heat is 
recognized by the overhead heating 
thermostats. Such a system insures 
balance of heat and allows tempera- 
ture levels to be maintained within 1 
deg bands from end to end of the car 
and from floor to ceiling. 


Bimetallic thermostats do not have 
the precision of control necessary for 
railroad requirements, nor will they 
stand the high vibration and shock 
conditions.encountered. A mercury 
thermostat specially designed to meet 
these conditions is used almost uni- 
versally for control. Where extreme- 
ly cold temperatures are encountered, 
a mercury thallium amalgam is used 
in place of pure mercury in the ther- 
mostat. A unique feature of the 
thermostat is the fact that a second- 
ary mercury bulb may be used. This 
bulb is wrapped with a resistance 
winding and insulated to be unaf- 
fected by ambient temperatures. The 
result is a thermostat which may be 
influenced by ambient temperatures 
or by artificial heat applied electri- 
cally through the resistance winding 
of the secondary bulb. The second- 
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ary bulb may be used in two ways. 
A steady amount of current may be 
imposed on the heat winding to set 
the thermostat down below its fixed 
temperature setting. Thus an 80 deg 
thermostat may be used as a 78, 76, 
75 deg thermostat eliminating the 
need for an infinite number of fixed 
setting thermostats. By using a po- 
tentiometer in series with the heat 
winding, a controllable thermostat 
The heat winding on the 
secondary bulb may be used in an- 
other important fashion. By placing 
a resistance in parallel with the fixed 
resistance used for set down and 
having this resistance cycled by the 
relay operated by the thermostat, ad- 
ditional heat may be imposed on the 
secondary bulb when the mercury col- 
umn is not in contact with the con- 
trol point. When the mercury is in 
contact with the control point, a 
relay cuts out the cycling resistance 
and allows ambient temperature to 
affect the thermostat alone. By 
weighting the cycling resistance to 
the latent heat in the radiation being 
controlled, the heat input may be 
shut off at a point where the remain- 
ing latent heat in the radiation will 


results. 


bring the temperatures to the con- | 


trol point without overruns or under- 
runs. 
use this feature, basic patents re- 


stricted its use to such mercury ther- © 


mostats until recently. 


Mercury thermostat-relay combina- 


tions control solenoid steam admis- } 
sion valves, electric strip heaters, oil 7 
fired heaters and, through interlocks, 7 
control the air conditioning equip-? 


ment. 


Air Conditioning Systems 


While electro-mechanical air con- 
ditioning equipment is most widely 
used, there are many cars equipped 
with steam jet systems and many 
which still use ice activated systems. 
It has been found that, generally, dry 
bulb control will give satisfactory re- 
sults although reheat has been used 
in several ways. Overhead steam 
radiators have been used as well as 
electric strip heaters. In some cases 
reheat is under control of the oc- 
cupant of a single room by means of 
a small electric heater in the duct 
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Fig. 6—Bus layout 
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Rear Section — no fans 
16 ft at 850 Btu per foot — 13,600 Btu 


Side Sections — fan each side 
25 ft at 2000 Btu per foot — 50,000 Btu 


outlet of the individual room. In 
addition, wet bulb control has been 
used in some cars and combination 
wet and dry bulb control has been 
used. 

The same progress and forward 
thinking is being applied in other 
fields of transportation. In the bus 
industry more and more thought is 
being given to passenger comfort and 
modern heating and air conditioning 
controls are being applied. Normal- 
ly the buses make use of the heat 
wasted by the engine to the cooling 
liquid for heating the interior of the 
bus. The coolant is pumped through 
various types of radiation, some in 
the form of unit heaters with fans to 
force air through the radiation core. 
In others, the radiation is distributed 
at the floor line and circulation is by 
convectional currents. Proper dis- 
tribution of the heat uniformly 
throughout the bus body is being 
given more and more consideration 
in order to insure comfort levels at 
all seating positions in the bus. Fig. 
6 shows a modern heating arrange- 
ment for a typical bus. While under 
normal operating conditions, the heat 
rejection to the coolant liquid by the 
bus engine is sufficient to heat the 
bus properly, there are periods dur- 
ing which heat rejection is at too low 
a level to insure comfort within the 
bus body. This occurs at stopping 
points for loading and discharging of 
passengers and on long down hill 
runs where the bus engine is not 
being run. In some western states, 
these down hill runs may extend for 
lengths of 10 io 14 miles, with the 
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Front Section — 2 fans 
2 rows 57 fins per foot — 14 ft at 3500 
Btu per foot — 49,000 Btu 

Total beat output at 170 F water = 112,600 Btu 


bus engine operating not above idling 
speed, thus limiting the heat rejection 
to the coolant liquid and, in turn, the 
heat input into the bus. Some con- 
sideration has been given to the use 
of booster heaters for such periods 
when the heat rejection from the bus 
engine is not sufficient to make up 


‘the heat demand to the bus body. 


Oil fired or gasoline fired, small com- 
pact water heaters similar to that 
shown previously in Fig. 4 are used 
to make up the additional heat re- 
quirements during engine idling 
periods. These booster heaters also 
are used for standby protection for 
the bus during periods of non-use 
and when buses must be stored in 
outside storage lots during freezing 
weather. 

Modern street cars of the PCC type 
make use of otherwise wasted heat 
from dynamic brakes and by means 
of thermostatically controlled damp- 
ers, either reject the heat or admit 
it into the car body. 


Aircraft Applications 

Aircraft equipment and controls, al- 
though necessarily more complicated 
and compact, also follow modern 
theories of control. Aircraft are 
heated and cooled by means of mix- 
ing dampers used to correct the pro- 
portion, cold and hot air, to satisfy 
temperature requirements in the 
cabin or body of the airplane. The 
source of the hot and cold air varies 
with various types of planes. In 
general, reciprocating engine driven 
airplanes use ram air as a cooling 
medium and ram air which has been 


heated by a gasoline heater for the 
hot source. The cold and hot air 
then is mixed to give a predetermined 
final temperature in the aircraft 
body. In general, cooling equip- 
ment is not used on commercial types 
of airplanes. The ram air cold 
source is sufficient to satisfy the 
cooling demands of the cabin or 
passenger carrying space. In mili- 
tary aircraft however and more es- 
pecially in modern jet planes, it is 
necessary to mechanically cool the air 
so that a positive source of refrigera- 
tion is available at all times. On jet 
powered military aircraft, air is bled 
off from turbines and used as the 
hot source. A portion of this air is 
then fed through a cooling turbine 
where the air is forced to drive the 
turbine, giving up its energy and 
leaving the turbine as cold air. Here 
again the hot and cold air is mixed 
to satisfy the demand of the cabin. 
Thermostatic controls are now stand- 
ard equipment on practically all air- 
craft for cabin heating and cooling, 
for de-icing purposes both on wings 
and cabin windows, for carburetor 
intake air heating, cowl flap controls 
and oil cooler controls on reciproca- 
ting engine type aircraft, and for 
cabin heating, de-icing and cooling 
on jet powered aircraft. Rate of 
change of temperatures in aircraft 
may be as high as 50 deg per second 
and here mass must be reduced to a 
minimum in the temperature sensing 
element. Electronic temperature con- 
trols are being used in increasing 
numbers, although some jet aircraft 
have cabin heating controls, using 
the double mercury bulb thermostat 
because of its low cost and simplicity. 


Conclusions 


It is evident that even though it 
is not a high mass production, highly 
competitive industry, the field of 
transportation heating, ventilating 
and air conditioning has kept pace 
with the most forward thinking and 
has offered valuable contributions to 
the general knowledge in this field of 
engineering. The unexcelled poli- 
cies of service to the country and 
public of the transportation indus- 
tries will insure that this, as well as 
other fields of engineering endeavor, 
will continue to progress. 
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Fun and Fellowship 


At Philadelphia 


WHILE technical matters and Society 
business occupied the positions of 
major importance at Philadelphia 
and were fully reported in the March 
issue, ample opportunity for good 
fellowship was provided through the 
excellent program prepared by the 
Committee on Arrangements of the 


Philadelphia Chapter. 


Welcome to Philadelphia 

A Reception and Tea, to welcome 
the members, their wives, and guests 
attending the 57th Annual Meeting, 
was held on Sunday, January 21, 
from 4:00 to 6:00 p.m. in the Re- 
ception Room on the 18th floor of 
The Bellevue-Stratford. The Ladies 
Committee, of which E. H. Dafter 
was Chairman, assisted by G, F. 
Bertrand and R. F. Smiles, greeted 
the 300 guests who attended the 
opening affair of the Liberty Bell 
Meeting. 


Music was provided by an accor- 
dionist, and Mrs. George E. Tucker- 
man, whose lovely voice added much 
to the enjoyment of the occasion, 
graciously sang several delightful 
selections. 


The ladies who poured were Mmes. 
Lester T. Avery, William P. Culbert, 
John Everetts, Jr., Charles S. Leo- 
pold, Ludwig Mack, Rush D. Touton. 


The following members of the 
Ladies Committee acted as hostesses: 
Mmes. Robert S. L. Arnold, M. 
Everett Barnard, George F. Bertrand, 
Merrill F. Blankin, Francis H. Buz- 
zard, Lloyd M. Church, Edwin H. 
Dafter, C. Fred Dietz, H. Berkley 
Hedges, Joseph H. Hucker, Robert 
F. Hunger, Melville G. Kershaw, J. 
Owen Kirkbride, Harry H. Mather, 
John W. McElgin, Lawrence E. 
Moody, Albert J. Nesbitt, Wirt S. 
Scott, Earle K. Wagner. 


Welcome Luncheon 

The Welcome Luncheon was held 
on Monday, January 22, in the Ball- 
room of The Bellevue-Stratford, with 
A. J. Nesbitt, Chairman of the Com- 
mittee on Arrangements, as Toast- 
master. 


In addition to the speaker, Dr. 
Lillian M. Gilbreth, guests at the 
speakers’ table were Merrill F. 
Blankin, Honorary Chairman; Fran- 
cis H. Buzzard, Vice Chairman; 
Charles S. Leopold, member of the 
Council; Society Officers: Lester T. 
Avery, Pres., Lauren E. Seeley, First 
Vice-Pres., Ernest Szekely, Second 
Vice Pres., Reg F. Taylor, Treas.; 
Philadelphia Chapter Officers: John 
W. McElgin, president, Earle K. 
Wagner, first vice president, M. 
Everett Barnard, second vice presi- 
dent, C. Fred Dietz, treasurer, Lloyd 
M. Church, secretary. 


Mr. Nesbitt introduced Dr. Gil- 
breth by referring to her fame as 
a mother, humanitarian and engi- 
neer. He reviewed some of the ac- 
complishments of her career, and 
referred to the fact that each of 
12 children had received a college 
education, and that during the years 
of her engineering career, which had 
been carried on simultaneously with 
that of raising a large family, she 
had become one of the most famous 
women in the United States and 
the world. 


Dr. Gilbreth spoke on the sub- 
ject, Management Problems in the 
Home. In the first part of her 
speech, Dr. Gilbreth spoke of the 
manner in which the soldiers, re- 
turning from service, and their wives 
had met the difficult housing situa- 
tion, and by their adaptability had 
solved the problem of living and 
raising their families while com- 
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pleting studies in colleges and uni- 
versities without development of any 
of the domestic difficulties which 
many psychologists had feared for 
them. Evidence of this adaptability, 
according to the speaker, was found 
in the sharing of all household tasks 
by hoth husband and wife, each 
doing whatever was necessary to 
promote the welfare of the family. 
New ideas for home management 
were the result of such cooperation. 


The speaker also related how rep-) 
resentatives of a large number off 
groups had cooperated in planning 
a kitchen wherein a mother with @ 
heart ailment could carry on most) 
of the duties performed by a person 
in good health. Many other home 
management problems were disa 
cussed, and in all of them the speak 
er revealed enthusiasm and energy) 
which made an unusual impression 
on the audience. 


Tea at Wanamaker’s 
On Monday afternoon, sme 


22, a Ladies Tea with Entertainmen 
was held in the Greek Room o 
John Wanamaker’s. There was a 
musical program, and one of thé 
world’s greatest mentalists, Dr. Le 
D. Ablo, was quite successful im 
confounding the ladies with his 
unique presentation of magic and 
his astounding ability in reading the 
thoughts of almost the entire audi- 
ence. There were 274 ladies pres- 
ent. 


The hostesses were: Mmes. Al- 
bert J. Nesbitt, Francis H. Buzzard, 
Edwin H. Dafter, Melville G. Ker- 
shaw, John W. McElgin, Earle K. 


Wagner. 


Hlustrations showing ente;tainment functions 
were furnished by J nald Kroeker, Portland, 
Ore., and William Wallace I, Durham, N.C 
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A Night with the Pennsylvania 
Dutch 


On Monday evening, entertainment 
was in the form of A Night with the 
Pennsylvania Dutch held in the Crys- 
tal Ballroom of the Benjamin Frank- 
lin. A Pennsylvania Dutch Supper 
was served buffet style from 6:30 
p.m. to midnight in the adjoining 
Betsy Ross and Franklin Rooms. 

At 8:30 p.m. a play entitled Papa 
is All was presented by the Palette 
Players of the Cheltenham Township 
Art Center. Dancing followed the 
conclusion of the play and was fea- 
tured by a Square Dance with a 
Dutch old-time Caller. 

During the intermission 
members participated in the Swap 
Shop receiving many varied and sur- 


several 


prising gifts. 
At midnight several entertaining 
acts of vaudeville were presented. 


Brunch and Tour 


On Tuesday morning, January 23, 
the ladies were invited to a Brunch 
at the Hotel Warwick, which was 
followed by a bus tour of old and 
new Philadelphia and historic Valley 
Forge. The tour included stops at 
Independence Hall, Betsy Ross House, 
the Chapel at Valley Forge, and 
Washington’s Headquarters. About 
342 members and guests took the 
tour. 

The hostesses were: Mmes. Merrill 
F. Blankin, William P. Culbert, H. 
Berkley Hedges, C. Fred Dietz, Jo- 
seph H. Hucker, Robert F. Hunger, 
J. Owen Kirkbride, Harry H. Mather, 
Rush D. Touton. 


Past President’s Dinner 


Eight Past Presidents of the So- 
ciety met at the Union League of 
Philadelphia at 7:00 p.m.. Tuesday, 
January 23, for their Annual Dinner. 
Those who were present to enjoy a 
lobster dinner were A. E. Stacey, Jr., 
Homer Addams, M. F. Blankin, S. H. 
Downs, W. L. Fleisher, H. P. Gant, 
L. A. Harding and G. L. Tuve. 
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Square dancing during “A Night with the Pennsylvania Dutch” at Benjamin Franklin 


Hotel, 57th Annual Meeting in Philadelphia 


John Kingsley, W. H. Heagerty and Mrs. 
William M. Wallace, II at Bookbinder’s 


Luncheon and Fashion Show 


The Hotel Warwick set the scene 
again for another gala party on 
Wednesday. January 24, for a Lunch- 
eon, and a Fashion Show, Heavenly 
Lilacs and Winter Bouquet by Bon- 
wit Teller. The ladies, 262 in at- 
tendance, were happily imbued with 
the luscious bon bon shades of the 
gowns, ranging in hues from the 
deepest of violet to the palest of 
pink; an ice cream setting, against 
the background of the Pink Ballroom. 

Hostesses: Mmes. Charles S. Leo- 
pold, M. Everett Barnard, Lloyd M. 
Church, John Everetts, Jr., Joseph H. 
Hucker, Lawrence E. Moody, Ludwig 
Mack, Wirt S. Scott. 


Mrs. John E. Haines, Minneapolis, L. P. Saunders, Lockport, N. Y. 
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Merrill Blankin, toastmaster at Society’s Banquet in Philadelphia, with 
Pres. Lester T. Avery, Mrs. Lauren E, Seeley and Mrs. Ernest Szekely 


Cameron Ralston delivering a talk on The Plagues of Democracy at Ban- 


quet during 57th Annual Meeting in Philadelphia 


Homer Addams presenting Past President's Emblem to Lester T. Avery at 
Society's Annual Banquet in Philadelphia, with Mrs. Seeley and Mrs. 
Szekely at right 


Dean L. E. Seeley presenting plaque to A. V. Hutchinson, commemorating 
his 25 years as secretary of ASHVE 
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Banquet 

The 57th Annual Banquet was 
held in the Ballroom of The Bellevue- 
Stratford, 7:00 p.m., Wednesday, 
January 24th. Merrill F. Blankin, 
Past President of the Society, and 
Honorary Chairman of the Commit- 
tee on Arrangements, was the Toast- 
master. Attendance at the Banquet 
was limited by the capacity” of -the 
Ballroom, to 1100 members and 
guests. The speakers’ table was ar- 
ranged in two rows, and placed in an 
attractive setting resembling an out- 
door garden. 

The Invocation was made by Dr. 
Walter J. Leppert of the Philadelphia 
Council of Churches, after which 
the National Anthem was sung. 

Dinner music was provided by 
Howard Lanin and his orchestra, 
the music being interrupted only to 
permit a delegation from Oregon 
Chapter to give a cordial invitation 
to the members to attend the Semi- 
Annual Meeting 1951 in the City of 
Roses, Portland, July 2 to 4. The 
invitation was presented in song by 
eight Chapter members, led by Chap- 
ter President R. C. Chewning. 

A cordial invitation to the next 
Annual Meeting in St. Louis was 
given by Chapter President, J. S. 
Rosebrough. 


F. Paul Anderson Medal 

Announcement of the award of 
the F. Paul Anderson Medal to® 
Past President Samuel R. Lewis, 
consulting engineer, Chicago, IIl., 
was made by President Avery, who 
gave a brief statement of Mr. Lewis’ 
accomplishments. 

Mr. Blankin invited Homer Ad- 
dams, Past President and Charter 
Member of the Society, to present 
the Past President’s Emblem to re- 
tiring President Lester T. Avery. In 
making the presentation, Mr. Ad- 
dams referred to the great honor 
which comes to those who hold the 
Past President's Emblem. Mr. 
Avery expressed his appreciation of 
the honor of receiving the Emblem, 
and referred to the great pleasure 
he had derived from his association 
with the members of the Society, 
and from his part in serving the 
Society. 
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Council holds first 1951 meeting January 
25 at The Bellevue-Stratford 


Lauren E. Seeley 


presented a 


President-Llect 
read a citation and 
plaque to A. V. Hutchinson in recog- 
nition of his loyal service of 25 
years as secretary of the Society. 

The speaker of the evening was 
Cameron Ralston, Gettysburg, Pa., 
whose address on The Plagues of 
Democracy was liberally sprinkled 
with stories and anecdotes empha- 
sizing the points of his speech. 

Mr. Ralston, in his speech, named 
what he called the plagues of de- 
mocracy. First the challenge to 
the authority of the teachings of our 
fathers. the hatred of 
man for man (not racial or religious 
bitterness, but the class hatred which 
has grown out of economic condi- 
Third — the terrific aver- 


Second 


tions). 


“sion to work. Fourth — 


Retiring President Avery presents gavel 
to 1951 President Seeley 

the pursuit 
of pleasure. 

In conclusion he named, what he 
termed the greatest plague of all, 
the substitution of the material for 
the spiritual in man, and then stated 
that to keep our great country func- 
tioning as the best nation and the 
hope of mankind, we must have 
three devotions: a new devotion to 


Exposition Was Industry’s Largest 


Three hundred and fifty exhibits 
at the Tenth International Heating & 
Ventilating Exposition testified to the 
remarkable stature and wholesome 
outlook of an industry that is achiev- 
ing new heights. The exposition, 
largest of its kind ever held, occu- 
pied all the space available in the 
Commercial Museum, Exhibition Hall 
and extended into the Convention 
Hall, at Philadelphia, Pa., January 
22-26. It was managed by the Inter- 
national Exposition Co. under the 
auspices of THE AMERICAN SOCIETY 
of Heating & VENTILATING ENGI- 
NEERS. 

The exposition was opened official- 
ly by ASHVE President Lester T. 
Avery, assisted by President-Elect 
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Lauren E. Seeley, Charles L. Todd, 
executive director of the Philadelphia 
Convention and Visitors Bureau, and 
Charles F. Roth, exposition manager. 

The exposition drew attendance 
from a wide area, with visitors reg- 
istered from all parts of the United 
States and many foreign countries, 
mounting by the end of the exposi- 
tion to a total of nearly 18,000. 
Members of the Society, and archi- 
tects, professional engineers and man- 
ufacturers from the many industries 
all of whom are vitally interested in 
heating, ventilating and air condi- 
tioning equipment, were strongly in 
evidence throughout the week. An 
even larger body of visitors repre- 


the Ten Commandments; a devotion 
to the principles of the Sermon on 
the Mount, and a new respect for 
the Constitution of the United States. 

At the conclusion of Mr. Cam. 
eron’s address, the ballroom 
was cleared for dancing which con- 
tinued until 1:00 a.m. 


floor 


Bus Ride to Atlantic City 


The final entertainment for the 
ladies was the trip to Atlantic City. 
Guests boarded the buses at The 
Bellevue-Stratford and Benjamin 
Franklin at 10:50 a.m, There was a 
brief stop midway, at Hammonton, 
N. J. for refreshments before proceed- 
ing on to Atlantic City. Luncheon 
was served the 76 guests in a private 
dining room, overlooking the At- 
lantic Ocean, at Captain Starn’s Res- 
taurant. Souvenir pictures were tak- 
en of the guests during luncheon 
by the restaurant’s photographer. 
After luncheon the guests had ample 
time to walk the boards, ride in the 
chairs, browse around in the shops, 
or just sit and enjoy the brisk ocean 
breezes before the return trip to 
Philadelphia at 6:00 p.m. 

Hostesses: Mmes. George F. Ber- 
trand, Robert S. L. Arnold, Edwin 
H. Dafter, John Everetts, Jr., J. Owen 
Kirkbride, Ludwig Mack, Roy H. 
Smiles, Wirt S. Scott. 





sented heating and ventilating con- 
tractors and dealers, many of the 
latter seeking to expand their lines to 
meet the increasing requirements in- 
troduced by the changing trends in 
manufacturing processes which em- 
ploy heating, cooling and ventilating 
equipment, and also by advances in 
the construction industry, which af- 
fect heating and ventilating problems 
in many ways. 


Heating Equipment 

Taken as a group, the exhibits of 
heating apparatus constituted the 
most comprehensive display of simi- 
lar appliances ever gathered under 
one roof. They ranged from the 
simple hand-fired furnaces through a 
variety of stokers to examples of the 
scientific flat-plate automatic burner 
fostered by the Anthracite Institute 
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through its extensive research pro- 
gram. They included many examples 
of oil burners, coal-to-oil conversions 
and oil-to-gas conversions. 

The methods of heat extraction and 
distribution were as numerous as the 
methods of combustion. Cast-iron 
and steel boilers were shown in a 
variety and ingenuity of designs. The 
number of types and sizes which 
most of the manufacturers require to 
complete their lines continues to be 
remarkable. 

Most modern and ingenious were 
the designs of forced-air furnaces, 
especially the compact arrangements 
devised by several exhibitors for 
small homes. 

New developments were shown to 
improve and simplify ductwork in- 
cluding new methods of fabrication 
and the employment of new materials, 
numerous examples of new design in 
registers, grilles and diffuses. The 
concept of perimeter heating with 
forced air has been taken up by 
several manufacturers with interest- 
ing results, especially in respect to 
designs for basement-less houses in 
which the perimeter ducts and floor 
registers set snug to the wall and no 
more than four inches wide, are a 
distinctive feature intended to com- 
bat heat leakage from the base of the 
walls and the edge of the floor slabs. 

Baseboard radiators and convec- 
tors for steam and hot water claimed 
a great deal of attention and exhib- 
ited commendable variety, affording 
the architect and builder plenty of 
latitude for choice to suit the ar- 
rangement of rooms. So, too, did 
the large assortment of wall type 
convectors. 


Air Moving Equipment 

Incorporated among the exhibits 
at Philadelphia were many types of 
fans and blowers particularly adapted 
to the needs of manufacturing plants, 
warehouses and public buildings and 
ranging down into the styles designed 
for application in homes, such as 
attic and window fans, as well as 
wall fans, designed to force warm air 
from heated into unheated rooms. 

In the same general category were 
the exhibits of air filtration appara- 
tus, ranging from the numerous types 


SE 


The 10th International Heating and Ventilating Exposition officially 


opened January 22 by Lester T. Avery, president 1950. 


Looking on are 


Lauren E. Seeley, president 1951, Charles L. Todd, executive director of the 
Philadelphia convention and visitor's bureau, and Charles F. Roth, exposition 


manager. 


of filters designed for incorporation 
in domestic heating and ventilating 
units to the several examples of large 
units intended for industrial applica- 
tions and installation in large build- 
ings. Significant among the latter 
were at least three displays of elec- 
trostatic air filtration apparatus. 

One manufacturer of plumbing and 
heating equipment has just added 
a summer cooling unit for installation 
as an adjunct to the more conven- 
tional domestic heating plant and 
has incorporated in it a compact 
electronic __precipitator-filter _ unit. 
Another exhibitor showed an auto- 
matic lint filter for textile mills, in 
which the medium is a single ply 
sheet of specially fabricated paper 
which unrolls across a screen and is 
caused to move slowly as air resist- 
ance builds up, thereby renewing the 
surface continuously. 


Cooling Units 

Room coolers revealed an increase 
that is very marked over the past 
several years. 

Among supplementary units at the 
exposition was a self-contained liquid 
chiller unit, designed to provide cool- 


Heating, Piping & Air Conditioning, April 1951 


ing for installation in conjunction 
with hot water, steam or warm ait 
heating equipment, the only extt@ 
requirements being electric and water 
connections. Another departure wa 
an internal-combustion-motor drivé® 
compressor for air conditioning and 
refrigeration designed to operate GR 
gas fuel. ; 

For industrial and other large ch 
pacity installations, one exhibitér 
offered a capillary air washer, cot 
sisting of a series of capillary cells 
composed of finely-packed glass fila- 
ments, forming an air filter ové@r 
which water is sprayed. 

One of the largest manufacturers 
of air conditioning, heating and ven- 
tilating equipment displayed a new 
hermetic centrifugal refrigeration 
unit. 


Specialties and Controls 

One special device shown is appli- 
cable to forced hot water or radiant 
heating a mechanical 
mixing valve to blend the cooler 
return water with hot water from the 
boiler in order to provide the proper 
temperature adjustment. The valve 
is actuated by a differential thermo- 


systems as 
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stat responsive to water temperature 
and outdoor temperature. 

Among the control systems, one 
system shown used a combination of 
outdoor thermostat, indoor thermo- 
stat and immersion thermostat oper- 
ating through an electronic relay to 
adjust the heat output of the panels. 

One exhibitor has developed an in- 
door-outdoor control which is sensi- 
tive to wind change. Still another 
has developed an automatic control 
for steam, hot water and warm air 
systems, in which the length of the 
heating period in the on-and-off cycle 
is automatically adjusted to match 
the weather. 


THE GUIDE 1951 PUBLISHED 


PROMINENT AMONG the new features of the 
29th edition of THe Heatine Venri- 
LaTinc Atk Conpitionine Guipe will be 
the new ASHVE Psychrometric Chart, 
printed in two colors, a simplified method 
of designing panel heating systems, and 
new data on determination of cooling 
load caused by heat gain through glass 
and glass block. 

The Psychrometric Chart is plotted 
on coordinates of enthalpy and humidity 
ratio in order to secure thermodynamic 
consistency, and is based on the most 
recent Goff and Gratch Tables of Thermo- 
dynamic Properties of Moist Air and of 
Water. These tables in the chapter on 
Thermodynamics cover the range —160 
F to + 200 F for moist air, and from —160 
to + 212 F for water. 

The Panel Heating chapter presents new 
illustrations of panel construction in a 
section on application methods. The ra- 
diative and convective output of panels 
may be obtained separately or in com- 
bination from formulas or charts, methods 
temperatures and 
temperatures are 


of obtaining surface 
unheated mean radiant 
given, and convenient charts to facilitate 
computation are shown. The design of a 
floor panel is illustrated. 

New tables in the Cooling Load chapter 
add precision to cooling load calcula 
tions and simplify the computation of 
heat gain. These tables give data separ 
ately for the transmitted direct and sky 
radiation, and for the heat gain caused 
by convective and radiative exchanges at 
the indoor surface for a single pane win 
dow glass. Factors for correcting single 
glass values for application to other 
types of glass and heat gains for various 
types of glass block walls are tabulated 
Cooling load calculations are illustrated. 

The new edition is the largest to date, 
and contains 1048 pages of technical text 
grouped in 50 chapters under the fol 
lowing headings: I. Fundamentals, II 
Human Reactions, III. Heating and Cool 
ing Loads, IV. Combustion and Consump- 
tion of Fuels, V. Systems and Equipment, 
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VI. Special Systems, VII. Instruments and 
Codes. 

Some of the significant additions 
made in the 


and 
improvements have been 
following chapters: 

Symbols for use on drawings of heating, 
cooling and air conditioning system plans 
have-been brought into conformity with 
the symbols recently adopted as ASA 
Standards 

A fundamental approach to the 
tion of fluid flow problems has been useil, 
and the relations of familiar formulas 
to the background principles on which 
they have been established have been in 
dicated. 

The chapter on Heat Transfer has been 
greatly enlarged to provide concise sum- 
maries of available methods of analysis 
for transient and heat transfer problems. 
4 new table shows convenient formulas 
for determining approximate unit con- 
ductances for convection for several flow 
Another new table and charts 
for net radiation transfer 


solu- 


systems. 
show solutions 
problems 

The up-to-date heat loss coefficients for 
doors, windows and glass block given in 
tables on Heat Transmission Coefficients 
for Building Materials, are based on new 
data obtained from ASHVE and other re- 
search. Data on moisture transfer, a 
section on conductivity of soils, and a 
chart for determining soil conductivities, 
are given. 

A method of estimating heat loss from 
floors on ground, and new factors for 
heat loss from basement floors and walls 
have been added. 

The sections pertaining to low height 
chimneys have been revised and clarified in 
the chapter on Chimneys and Draft 
Calculations 

Descriptions and suggestions for de- 
sign of warm air ceiling panel systems 
and warm air perimeter systems have been 
added. 

A new chart 
copper tubing 
systems. 

New data on air duct design use the 
results of ASHVE research on duct el- 
bow friction loss, and on effect of vanes 
and splitters in duct elbows. The ASHVE 


loss in 
heating 
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water 
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Friction Chart for Ducts is printed with 
the new ASHVE Psychrometric Chart. 

The latest nomenclature and designa- 
tions for fan drives, direction of rotation 
and discharge, and motor position, are 
given in the chapter on Fans. 

In Refrigeration, the heat pump section 
has been revised to include a new table 
showing factors affecting the use of vari 
ous heat sources and sinks. 

The section on panel heating controls 
has been enlarged. 

A discussion of the characteristics, start- 
ing, control and operation of hermetically 
sealed motors has been added and new 
charts show the performance of present day 
motors 

The 
Costs 


chapter on Owning and Operating 
has been rewritten in order to 
bring the methods of determining cost 
up to date, and to emphasize factors af 
fecting these costs. 

New data on per capita water consump- 
tion, the design procedure for water 
supply piping, the method for sizing cool- 
ing water and refrigeration piping and 
average practice for sizing piping and 
selecting materials for cooling tower 
piping have been included. 

A description of thermal anemometers 
has been added in the chapter on In 
struments and Measurements. 

The list of Codes and Standards has 
been enlarged to 133 and their source 
is given. 

The new edition was prepared by the 
Guide Committee composed of A. B. 
Algren, chairman, D. . Anderson, 
Nathaniel Glickman, P. B. Gordon, E. F. 
Hyde, B. H. Jennings, H. R. Limbacher, 
W. E. Long. P. J. Marschall, Cyril Tasker, 
ex-officio, and C. H. Flink, technical sec- 
retary. 

In addition to technical data, Tue 
GuipE 363 pages devoted to con- 
densed catalog data on the products of 
manufacturers. 

Elaborate index 
cluded for convenient 
text and catalog data. 

Tue Gute is bound in blue cloth, 
stamped in gold, is 6 x 9 in. in size and 


is available at $7.50. 


contains 


sections are in- 
reference to the 


cross 
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Portland Prepares Meeting Program 


THE PROPOSED program of special 
events for the Society’s Semi-Annual 
Meeting in Portland, July 2 to 4, 
has been announced by General 
Chairman Bert W. Farnes. Promised 
are several special events tinged with 
the flavor of the Great Northwest. 
The Committee on Arrangements 
urges all members to come and en- 
joy that fabulous section of the 
country and to take part in activities 
that they will always remember with 
pleasure. While the Meeting is still 
some time off, local members are al- 
ready anticipating a fine turnout. 

Four technical sessions and a large 
number of committee meetings have 
been planned by the Program and 
Papers Committee. Subjects will be 
announced shortly by Prof. E. R. 
Queer. 

The advance group will get under 
way July 1 with Council and Com- 
mittee meetings. Those without com- 
mittee work will be taken on a sight- 
seeing tour by local chapter 
members. 

The opening technical session will 
be called to order by Pres. L. E. 


Portland, setting for the City of Roses Meeting July 2 to 4. Mount Hood is in the 


background. 


Seeley on Monday, July 2. Techni 
cal sessions will follow on Tuesday 
morning and afternoon and on 
Wednesday morning. 

The Research Golf Tournament is 
planned for Monday afternoon, and 
for non-players, there will be a trip 
along the Columbia River and a visit 
to Multnomah Falls. A Hawaiian 
Buffet Dinner party, with special en- 


tertainment and dancing, will take 7 
place in the evening. 

While the Tuesday morning tech- 
nical being held, the 
ladies will enjoy a visit to the In- 
ternational Rose Gardens. In the 
afternoon, there will be a visit to the} 
Grotto and Timberline Lodge, with] 
a Salmon Bake scheduled for late 
afternoon at the Lodge. ; 


session is 





Sunday—July 1 


9:00 a.m. REGISTRATION 
10:00 a.m. Council Meeting 
10:00 a.m. Committee Meetings 


in private cars 


Monday—July 2 


9:00 a.m. REGISTRATION 
9:30 a.m. TECHNICAL SESSION 


12:30 p.m. 


1:00 p.m. Committee Meetings 


tainment-Dancing 





2:00 p.m. Sightseeing tours about City by Chapter Members 


(three technical papers, to be selected) 


7:00 p.m. Hawaiian Buffet Dinner Party 


SCHEDULE OF EVENTS FOR SEMI-ANNUAL MEETING 
HOTEL MULTNOMAH — PORTLAND, ORE. — JULY 2-4 


Tuesday—July 3 
9:00 a.m. REGISTRATION 
9:30 am. TECHNICAL SESSION 


(three technical papers, to be selected) 


dens 


12:00 noon Luncheon 
2:00 p.m. Scenic trip — 
4:30 p.m. Buses to Timberline Lodge 

6:00 p.m. Salmon Bake at Timberline Lodge 


— Dinner-Enter- 


7:00 p.m. Semi-Annual Banquet 


10:00 a.m. Scenic city trip and International Rose Test Gar 


Wednesday—July 4 
to 9:00 a.m. REGISTRATION 
5:30 p.m. Golf Tourney, Glendoveer Course 9:00 am. TECHNICAL SESSION 


12:30 p.m. Columbia River trip with snack at Multnomah Falls (two technical papers, to be selected) 
10:00 a.m. Mollala Round-up 


1:30 p.m. Inspections — Country's two largest heat pumps 


1951 


Grotto and Timberline Lodge 
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A short technical session will be 
held on Wednesday morning, and the 
two entertainment features scheduled 
for the remainder of the day will be 
a Mollala Buckaroo and an inspec- 
tion of the country’s largest heat 
pump installation. 

On July 4, the day of the final 
events, a Buckaroo parade starting 
at 10:30 a.m., will be held, with 
the main events scheduled for the 
afternoon. 

There will be a social hour, start- 
ing at 6:00 p.m., followed by the 
Semi-Annual Banquet which will con- 
clude the City of Roses Meeting. 


The Committee on Arrangements 
is highly encouraged by member 
interest in its film invitation to Come 
to Portland. Those who have viewed 
the film, and others who saw posters 
at the Annual Meeting, are making 
their plans. Many, who will drive 
from eastern cities, are studying 
highways for better routes and for 
scenic pleasures en route. For those 
preferring train travel, there are a 


variety of routes. Local ticket agents 


can give full information about the 
most desirable going routes and al- 
ternate return routes, depending on 
time available. There are numerous 
combinations that permit travel by 
northern, southern, or central 
routes and members may visit many 
of the National Parks en route to 
Portland or see them on the return 
trip. Other side trips that may be 
made are visits to Mexico, Hawaii, 
Alaska, or the Canadian Rockies. 


Room Reservations 
Hotel Multnomah 


Suite —- 2 Twin Bedrooms $30.00 


Suite —- 2 Bedrooms —- One Double & 
1 Twin 

Suite — 1 Bedroom 

Deluxe Twins 10.00 

Medium Twins 7.00 

Deluxe Doubles 

Deluxe Twin & Double Connecting (3 
Sets) 

Twin & Double Connecting (1( 

Doubles Connecting (5 Sets) 


Doublés and Singles 


Indeed, both business and pleasure 
may be combined in a trip to the 
City of Roses Meeting. Some typical 
itineraries to Portland from Chapter 
Cities are given on these pages. 

Some of the places that you may 
wish to see en route — whether you 
drive, go by train or plane are 
Black Hills, Pikes Peak, Rocky 
Mountains, Estes, Yellowstone, Te- 
ton, Zion and Glacier Parks, Grand 
Canyon, Bryce Canyon, Feather 
River Canyon, Hoover Dam, Sun 
Valley, Crater Lake, Yosemite, Jas- 
per Park and Canadian Rockies. 

For those who wish to fly, Port- 
land is served by United, Northwest, 
and Western Airlines. Various cir- 
cle trips from southeastern and 
Canadian Cities may be arranged 
with local airline agents. 

A special mailing will be made 

April that will give full informa- 
tion about hotel rates and reserva- 
tion forms, as well as additional de- 
tails about the technical program. 
Later issues of the JourNAL will 
keep members informed. 





ROUND TRIP RAIL FARES TO PORTLAND, ORE. 


VIA DIRECT ROUTES IN BOTH DIRECTIONS 


a (Fares_in in effect March 1, 
‘ Railroad 
From are 
Atlanta, Ga $147 
Baltimore, Md « 176,35 
Syracuse, N.Y 169.30 
Columbus, O 141.70 
Cincinnati, O 134.15 
New Haven, Conn 190.17 
New Orleans, La 138.90 
San Francisco, Calif - 43.30 
Chicago, Ill - 114.2 
Indianapolis, Ind 3 
Spokane, Wash 
Des Moines, Ia 
Kansas City, Mo 
Winnipeg, Man 
Boston. Mass 
Memphis, Tenn 
Dayton, O 
Detroit, Mich 
Minneapolis, Minn 
Montreal = 
Omaha, Neb 
New York, N.Y 
Durham, N.¢ 
Dallas, Tex 
Tulsa, Okla 
Cleveland, O 
Oklahoma City, Okla 
Toronto, Ont 
Seattle, Wash 
Philadelphia, Pa 
Pittsburgh, Pa 
nver, Col 
St. Louis, Mo 
Shreveport, La 
Houston, Tex 
Los Angeles, Calif 
San Antonio, Tex 
Salt Lake City, Utah 
Norfolk, Va 
Washington, DA 
Grand Rapids, Mich 
Buffalo, N.Y 
Milwaukee, Wis 
*From New York 


+Via Vancouver, B.C 


112.80 
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2 


Lo wer Berth 


Houst 
Dallas 
Denver 

Salt Lake City 


Portland 


TYPICAL 


City 


Baltimore 
Boston 
Chicago 
Cleveland 
Denver 

Des Moines 
Detroit 

Los Angeles 
Milwaukee 
New York 
Omaha 
Philadelphia 
Salt Lake City 
San Francisc 
Seattle-Tacoma 
Spokane 

Ww ashington._| D. « 


“FAdd 15 per 15 per percent Tec era tax. 


RAIL ROUTES 


Detroit 
Cleveland 
Chicago Cincinnati 


Rock I 


Omaha 


ORE. 


Pennsylvania from 
New York 
Philadelphia 
Baltimore 
Washington 
Pittsburgh 
Columbus 

Dayton 


TO PORTLAND, 


New York Central from 
Boston 

New York 

Albany 

Syracuse 


Buffalo 


Northwestern—l Chicago 


P 
Rock Island—U. P 
Des Moines 
Omaha 
Denver 
Salt Lake City 
Portland 


Santa Fe—So. Pacific 
Kansas City 
Witchita 

Los Angeles 

San Francisco 
D&R Portland 

W. Pac.—S sci fic ies z 

Des Moines Cc. N.—C. P.—Gt 
Montreal 

Toronto 
Winnipeg 

Seattle 

Portland 


Nor 


Denver 
Salt Lake City 
San Francisco 


Portland 


AIR LINE RATES AND FLYING TIMES 


One Way “Flying 
Rates* Time 
$148.35 13 hr $ min 
166.55 15 hr 
113.75 7 hr 24 min 
132.75 hr 38 min 
65 hr 25 min 
b] hr 25 min 
hr 54 min 
hr 20 min 
hr 14 min 
hr 59 min 
hr 25 min 
hr 
5S min 
30 min 
20 min 
23 min 
30 min 


5 percent discount on réund trips 
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Summary of Chapter Meetings 


© CENTRAL NEW YORK—January 
10, 1951. Pres. A. L. Jones called 
the meeting to order at 8:00 p.m. in 
Howard Johnson’s Restaurant, 
Dewitt, N. Y., and the minutes of the 
October meeting were read and ap- 
proved. Following the reading of 
the treasurer’s report, H. K. Ormsby 
read a letter from A. V. Hutchinson, 
executive secretary of the Society, 
regarding an inquiry for engineers 
from C. B. Carter of the USN Civil 
Engineering Research. 

The speaker of the evening, C. M. 
toeLaer of General Electric Co., 
Bloomfield, N. J., was introduced 
and spoke on Present Trends in 
Warm Air Heating, illustrating his 
talk with slides. Following the pres 
entation, a question and answer 
period was conducted. 

President Jones advised the mem- 
bers of the Society’s action in waiv- 
ing dues for members actively en- 
gaged in the armed services and it 
was moved that all members of the 
Central New York Chapter who are 
actively engaged in the armed serv- 
ices shall have Chapter dues waived 
during term of service. Attendance 
56. 


@ CINCINNATI—January 15, 1951. 
In January the Cincinnati Chapter of 
ASHVE held a joint meeting with 
the ASRE with Garry Schultz acting 
as chairman. The business sessions 
of both groups were waived so that 
the full program could be completed. 

Following dinner, Dean Joerger of 
the University of Cincinnati de- 
lighted the audience with his wit and 
wisdom in explaining the problems 
which confront the dean of an engi- 
neering college. 

Dean Joerger introduced the 
speaker of the evening, Dr. C. A. 
Mills of the University of Cincinnati. 
Dr. Mills spoke on the operation of 
his home, Reflection Point, which 
embodies reflective cooling and heat- 
ing principles. Dr. Mills gave a 
resume’ of the temperatures encoun- 
tered during the extreme cold 


weather and the operating hours of 
the equipment during this period. 
He emphasized that pressurizing the 
house had a lot to do in providing 
comfort conditions. During the ex- 
treme cold weather, the outside air 
admitted to the home was reduced 
from 300 cfm to 100 cfm, he stated. 
The talk was followed by an inter- 
esting question and answer period, 
after which the meeting adjourned. 


© DELTA—Januany 20, 1951, The 
Delta Chapter of ASHVE met 
jointly with the New Orleans Section 
of the ASRE in conjunction with the 
Annual Meeting of the Louisiana 
Engineering Society in the Claiborne 
Room of the St. Charles Hotel. 

The presiding officer at the 
meeting was Ralph Elizardi, presi- 
dent of the Delta Chapter of 
ASHVE, who introduced the speaker, 
C. V. Bankston, sales manager of 
Industries Sales Corp., New Orleans. 
Mr. Bankston discussed Process Air 
Conditioning and thoroughly covered 
the many applications of air condi- 


tioning in industry. Attendance 60. 


© DELTA—January 9, 1951. The 
meeting was called to order in the 
Trophy Room of the New Orleans 
Athletic Club by Pres. Ralph 
Elizardi. Members and guests intro- 
duced themselves and the minutes of 
the November meeting were read and 
approved. President Elizardi read a 
special notice from A. V. Hutchinson, 
executive secretary, to the effect that 
dues were being waived for members 
of the Society on active duty in the 
armed President Elizardi 
paid tribute to all the past presidents 
of the Delta Chapter and informed 
R. B. Guest, Delta Chapter president 
for 1950, that his past president cer- 
tificate would be presented at the 
next meeting. 


services. 


A nominating committee was 
elected as follows: J. S. Burke, 
G. B. Gamble, C. S. Woodruff, R. B. 
Guest, and J. S. Adair; and the com- 
mittee was toid to report to the 
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secretary 30 days prior to the May 
meeting. 

R. K. introduced the 
speaker of the evening, J. M. 
Shilstone, assistant director of 
Shilstone Testing Laboratories, Inc., 
who spoke on Atomic Blast Effects. 
The meeting was adjourned at 9:40 
Attendance 37. 


Goode 


p-m. 


e INDIANA—January 26, 1951. 
Pres. C. F. A. Locke called the meet- 
ing to order at 7:00 p.m. in the Con- 
struction League Building and then 
gave a report on the Annual Meeting 
in Philadelphia. President Locke 
also announced that I. W. Cotton 
was elected to the Nominating Com- 
mittee for the third region, that P. J. 
Marschall of had been 
elected as one of the alternates, and 
that Mr. Cotton had also been ap- 
pointed chairman of the Committee 7 


Chicago 


on Research. 

W. W. chairman of the 
meetings committee, introduced the 
members of the evening’s forum as 
follows: C. Savage, F. Phelps, R. C. 
Blackman, A. C. Pfau, R. G. James, 
C. S. Roshaw, and R. H. Heilman. 
The members of the forum conducted 
a very interesting discussion on in- 
sulation, temperature regulation, air) 
handling, and other phases of the in- 
dustry. The meeting adjourned at 
10:30 p.m. Attendance 38. 


Grear, 


e INLAND EMPIRE—January 5, 
1951. Members and guests met at 
8:30 p.m. in the Grill Room of the 
Hotel and Pres. W. C. 
Vradenburg called the meeting to 
order. The minutes of the previous 
meeting were read and approved 
and reports were made by the mem- 
bership, publicity, and program com- 
mittees, and also by the treasurer. 
J. E. Hutsinpiller and J. C. Kelly 
were elected as member and alter- 
nate member for the Inland Empire 
Chapter on the Chapters Conference 


Spokane 


Committee. 
The meeting was then turned over 
to L. E. Marque, who conducted a 
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discussion on Engineers, Contractors, 
and Suppliers. This was followed 
by a brief discussion on features for 
the next Chapter meeting. The meet- 
ing adjourned at 10:30 p.m. Attend- 
ance 23. 


© JOWA—January 16, 1951. Pres. 
R. S. Stover called the meeting to 
order at 8:00 p.m. at the Standard 
Club, Des Moines, which was fol- 
lowed by the roll call of members 
and the introduction of guests. Pro- 


fessor Kerekes, chairman of the Uni- 
form Building Code Committee, gave 
an outline of the past activities of 
the Committee in attempting to se- 
cure passage of the Code and the 
path to be followed in the future 
in continuing activities in this di- 


rection. Professor Kerekes invited 
the cooperation of the Iowa Chapter 
in working with the Code Committee. 

The program for the evening con- 
sisted of an open forum discussion 
on the unification of specifications. 
The first section of the forum on 
air conditioning contractors’ prob- 
lems in reference to plans and the 
obtaining of materials was discussed 
by W. E. Hainline. 

B. A. Schwirtz discussed the prob- 
lems of the equipment supplier, while 
W. E. Nanes spoke concerning the 
problems of the engineering con- 
sultant. An interesting question and 
answer period followed with D. C. 
Murphy acting as moderator. The 
meeting adjourned at 10:00 p.m. 
Attendance 31. 


© KANSAS CITY—February _ 5, 
1951. Members and guests met in 
the Roof Garden of the Aladdin 
Hotel, Kansas City, Mo., for a joint 
meeting with the ASRE, and Pres. 
W. E. Howarth presided. E. L. 
Smith reported on the Technical 
Societies Council, mentioning _ its 
activities and indicating that prog- 
ress is being made. He stated that 
questionnaires are being sent to engi- 
neers in Kansas City to fit them in- 
to the Civil Defense Program. C. 
W. Schumacher reported on _ the 
activities at the Annual Meeting in 
Philadelphia and moved that D. M. 
Allen be extended a vote of thanks 
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for his excellent work as a member 
of the Society’s Council for the past 
three years. President Howarth then 
introduced Henry Schmall, vice presi- 
dent of the ASRE Section. 


The meeting was then turned over 
to Mr. Schumacher, the program 
chairman, who introduced C. G. 
Roush. Mr. Roush spoke on 
Engineers and began by defining the 
term engineer. He stated that 
February 18-24 had been proclaimed 
National Engineers Week and that 
radio programs and talks to Civic 
Clubs would be held during this week. 
He concluded by stating that the 
purpose of Engineers Week is to 
impress the public with engineering 
as a profession. 

V. D. Wissmiller, supervisor, 
Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn., was intro- 
duced as the speaker of the evening 
by Mr. Schumacher. Mr. Wissmiller 
Spoke on the development of radio, 
television, and radar. He discussed 
électronic calculators, pilotless 
planes, weather forecasts, vacuum 
tubes and various types of electronic 
thermostats. He explained the oper- 
ation of the electronic thermostat, 
the measurement of relative humidity 
utilizing a grid of gold wire coated 
with hygroscopic material, domestic 
electronic controls, odor detection, 
etc. Attendance 69. 


¢ MEMPHIS—January 15, 1951. 
Following dinner, Pres. C. S. Fischer 
called the meeting to order at 7:55 
p.m. in the King Cotton Hotel and 
the minutes of the November and 
December meetings were read and 
approved. 


The meeting was then turned over 
to R. E. Larkin, chairman of the 
meetings committee, who introduced 
the speaker of the evening, Dean 
Eggert of the service information 
division of White-Rodgers Electric 
Co. Mr. Eggert spoke generally on 
the subject of electric controls for 
heating and air conditioning appli- 
cation. He made it quite clear that 
a competent service organization, 
properly staffed and well trained in 
the installation and servicing of con- 
important today. He 


trols, was 


pointed out that engineers do the 
job initially; competent control serv- 
ice men back up the engineer. After 
a question and answer period, Mr. 
Eggert was thanked by President 
Fischer on behalf of the Chapter. 
The meeting adjourned at 10:00 
p.m. Attendance 28. 


e MINNESOT A—February 7, 1951. 
The meeting was called to order in 
the Garden Room of The Dyckman 
Hotel, Minneapolis, by Pres. G. M. 
Kendrick, who then introduced the 
guests of the evening. The minutes 
of the December and January meet- 
ings were read and approved. Presi- 
dent Kendrick spoke briefly on the 
Annual Meeting in Philadelphia and 
reported that 17 Minnesota Chapter 
members had attended the Meeting. 
A nominating committee was elected 
as follows: W. W. Martenis, B. J. 
Mulcahy, William McNamara, E. A. 
Johnson, and L. C. Gross; and the 
committee was told to report to the 
secretary prior to the March meeting. 

President Kendrick introduced the 
speaker of the evening, John W. 
James, chief research engineer, 
McDonnell & Miller, Inc., Chicago, 
Ill., who presented an excellent talk 
on Hot Water Heating. The talk 
was followed by a question and an- 
swer period. The meeting adjourned 
at 9:50 p.m. Attendance 118. At- 
tendance ratio 0.34*. 


© OKLAHOMA—February 12, 1951. 
Pres. R. E. Swan called the meeting 
to order at 8:30 p.m. in Beverly’s 
Drive-In and asked that all member- 
ship application blanks be sent to the 
chapter secretary, who would trans- 
mit them to the Society headquarters 
in New York. 

The speaker of the evening was J. 
R. Vernon, secretary, Johnson Service 
Co., Milwaukee, Wis., who spoke on 
Recent Developments in Automatic 
Temperature Control for Heating and 
lir Conditioning. Mr. Vernon dis- 
cussed briefly the control industry 


The attendance ratios shown repre 
membership attendance divided by 
the chapter membership. These ratios will 
be useful as a partial indication of interest 
shown by local chapter members in various types 
of subjects programmed by the various chapters 
and may be useful in deciding on subjects for 
chapter meetings. 


*Note 
sent the 
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in general, dividing it into three 
sections: (1) package controls (2) 
control systems and (3) industrial 
controllers. He then gave an il- 
lustrated lecture on control  sys- 
tems and discussed the characteristics 
of modern automatic temperature 
and humidity control equipment and 
the application of that equipment to 
various types of buildings. The 
meeting adjourned at 10:15 p.m. 
Attendance 54. Attendance ratio 
0.37. 


© ONTARIO—February 7, 1951. 
Pres. J. H. Fox called the meeting to 
order at 7:00 p.m. following dinner 
in the Royal York Hotel. William 
Philip, Ontario Chapter representa- 
tive on the Chapters Conference 
Committee, reported on the recent 
Annual Meeting in Philadelphia. 
President Fox announced that the 
March meeting would feature a panel 
discussion on the subject of Low 
Cost Housing. 

The speaker of the evening was 
G. Lorne Wiggs, of Wiggs, Walford, 
Frost & Lindsay, Montreal. Mr. 
Wiggs spoke on Radiant Heating and 
Cooling and illustrated his address 
with slides. The talk was very well 
received and resulted in an interesting 
and enthusiastic discussion period at 
the end of the presentation. At- 
tendance 132. Attendance ratio 0.40. 


© OREGON—January 4, 1951. The 
meeting was called to order at 7:30 
p.m. in the Old Heathman Hotel by 
Pres. R. C. Chewning and the minutes 
of the December meeting were read 
and approved. This was followed 
by the treasurer’s report and a report 
by the membership committee. B. 
W. Farnes, general chairman of the 
Committee on Arrangements for the 
1951 Semi-Annual Meeting, reported 
on plans for promoting attendance at 
the Semi-Annual Meeting by adver- 
tising the coming Portland Meet- 
ing at the Annual Meeting in 
Philadelphia. A period of discussion 
on Chapter business followed, and 
a nominating committee was elected 
as follows: C. W. Brissenden, chair- 
man, W. B. Morrison, J. P. 
McDermott, J. D. Kroeker, and E. 
R. Lokey. 


Mr. Kroeker introduced the speak- 
er of the evening, Charles Quentel, 
who presented a film Steam for 
Power and in the discussion period 
which followed answered many 
questions from the audience. The 
meeting adjourned at 10:21 p.m. 


© PHILADELPHIA—February 8, 
1951. Pres. J. W. McElgin was the 
presiding officer and called the meet- 
ing to order at 7:30 p.m. in the 
Engineers Club. The minutes of the 
previous meeting and the treasurer's 
report were read and approved. 


The speaker of the evening was 
R. D. Tutt, chief engineer, Tuttle & 
Bailey, Inc., New Britain, Conn., 
who spoke on the; subject, Modern 
Trends in Air Distribution. The 
talk was interesting and well pre- 
sented and Mr. Tutt used slides to 
illustrate the talk. The meeting 
adjourned at 9:25 p.m. Attendance 
95. Attendance ratio 0.33. 


e ROCKY MOUNTAIN—January 
3, 1951. Pres. R. W. Petersen called 
the meeting to order at.8:00 p.m. in 
the Silver Wing Inn, Englewood, 
Colo., and following the roll call of 
members, the guests were introduced. 
The minutes of the previous meeting 
were read and approved and reports 
were given by the code and attend- 
ance committees. 

The speaker of the evening was 
Prof. George Lof, Ph.D., School of 
Industrial Research, University of 
Denver, who spoke on the subject 
Use of Solar Energy in Heating and 
Air Conditioning. Dr. Lof renewed 
his pleasant association with the 
Rocky Mountain Chapter and _ re- 
viewed basic research on solar col- 
lection and, in addition, brought the 
group up to date on the various re- 
search projects using solar energy 
for heating and air conditioning. Dr. 
Lof emphasized that solar collectors 
should generally be considered as 
supplements to other forms of heat 
energy to perform a heating function 
in most sections of the United States. 
He also pointed out that the unit 
cost of conventional fuels within 
close limits will determine whether 
or not a solar energy system is eco- 
nomical. Dr. Lof’s discussion was an 
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excellent blend of technical discus- 
sion and practical demonstration, in- 
cluding the use of a model of a solar 
heated residence. The meeting ad- 
journed at 9:45 p.m. Attendance 
63. Attendance ratio 0.50. 


e ST. LOUIS—January 9, 1951. 
Pres. J. S. Rosebrough called the 
meeting to order at 7:30 p.m. in 
Town Hall. The minutes of the 
December meeting were read and ap- 
proved and the treasurer made a brief 
report. This was followed by the 
discussion of a few items of chapter 
business. 

The meeting was adjourned at 
7:45 p.m. and reconvened at 8:00 
p.m. at which time F. E. Ince, sales 
application and research engineer, 
Marlo Coil Co., St. Louis, presented 
a talk with slides showing the con- 
struction and design of cooling 
towers and evaporative condensers 
and gave the advantages and disad- 
The meeting ad- 
Attendance 46. 


vantages of each. 
journed at 9:15 p.m. 


e SHREVEPORT—January 18, 
1951. Pres. S. W. Beaty called the 
meeting to order and the treasurer 
made a brief report. President Beaty 
discussed a number of business items 
and commended L. C. Haas, the 
publicity chairman, for the excel- 
lent job he was doing in that capa- 
city. A movie on the City of Roses 
Meeting, which was made available 
through the Oregon Chapter in order 
to promote attendance at the 195] 
Semi-Annual Meeting in Portland, 
was shown. 

M. A. Hudson introduced the 
speaker of the evening, Thomas 
Landurum, who spoke on the Status 
of Air Conditioning Equipment for 
1951. 


© SOUTH TEXAS—January 12, 
1951. The meeting was called to 
order at 8:00 p.m. by Pres. H. W. 
Broadwell, who asked for discussion 
regarding a meeting place. The 
reading of minutes was dispensed 
with since the December meeting had 
been a Christmas Party. E. G. 
Floeter, Jr., reported on the condition 
of chapter finances, stating that the 
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financial status of the South Texas 
Chapter was sound. J. C. Lewis and 
J. N. Powell made reports for the 
membership and attendance commit- 
tees, respectively, and President 
Broadwell read the research com- 
mittee report. 

J. W. Holland, program chairman, 
introduced the speaker, Arlie Baker, 
of Alco Valve Co. Mr. Baker spoke 
on the operation of a refrigeration 
system, highlighting the part played 
by the various control valves in the 
system. He showed, with the use of 
films, slides and a glass working 
model, how various valves and con- 
trol devices might best be utilized 
for refrigeration installations. Mr. 
Baker’s talk was received with inter- 
est and the question and answer 
period was lively and stimulating. 
The meeting adjourned at 10:30 p.m. 
Attendance 79. 


© SOUTHWEST TEXAS—January 
16, 1951. Pres. I. W. Wilke called 
the meeting to order in the Cascade 
Room of the St. Anthony Hotel, San 
Antonio, Tex. at 8:30 p.m. The 
minutes of the previous meeting were 
read and approved. President Wilke 
announced the following committee 
appointments for the year 1951: 
legislative and code—tL. S. Pawkett, 
chairman; M. E. Staley, A. T. Moses, 
and D. E. Locher; program—W. E. 
Long, chairman, L. H. Hornor, Jr., 
and B. F. McCary; membership—J. 
G. Hopping, Jr., chairman, L. N. 
Mathis, and M. K. Witt. 

Mr. Pawkett introduced the speaker 
of the evening, Herman Blum, con- 
sulting engineer of Dallas, who gave 
an interesting talk on High Pressure 
Air Distribution Systems. Mr. Blum 
discussed the problems involved in 
the proper air distribution in large 
buildings of multi-zones with vary- 
ing exposures. The meeting ad- 
journed at 10:00 p.m. Attendance 
29. Attendance ratio 0.48. 


© VIRGINIA—January 17, 1951. 
The meeting was called to order by 
Pres. W. P. Robinson at 8:15 p.m. 
in the auditorium of R. F. Trant Co. 
and the minutes of the previous meet- 
ing were read and approved. D. E. 
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Phillips read the report of the board 
of governors for 1950 and copies of 
the report were distributed to the 
members. The following officers 
were elected for the year 1951-52: 
president—J. F. Boyenton; vice presi- 
dent—D. E. Phillips ;secretary-treas- 
urer—J. E. Harding; and board of 
governors—J. F. Reynolds and F. R. 
Ervin. Mr. Ervin was elected to 
serve as the Virginia Chapter repre- 
sentative on the Chapters Conference 
Committee. 

A movie entitled Frozen Freshness, 
concerning the preparation and re- 
sults obtained in freezing various 
foods, was shown. Mr. Robinson 
then turned the meeting over to Mr. 
Boyenton, the new chapter president. 
Mr. Boyenton requested the cooper- 
ation of all the members in getting 
the year off to a good start and pro- 
posed a concentrated effort to build 
up the Chapter membership. To 
further the effort, he suggested that 
the February meeting be a dinner 
meeting. Mr. Phillips then presented 
Mr. Robinson with a past president’s 
pin. Attendance 14. Attendance 
ratio 0.64. 


© WESTERN MICHIGAN—January 
8, 1951. Following dinner, the busi- 
ness meeting was called to order at 
7:35 p.m. in the Elks Temple, Battle 
Creek, by Pres. K. E. Robinson. 
President Robinson announced the 
death of L. A. Calcaterra and stated 
that flowers had been sent on behalf 
of the Chapter. It was also an- 
nounced that a new chapter called 
the Empire State Capital Chapter 
would hold its charter meeting on 
January 15 and President Robinson 
was asked to send a wire of con- 
gratulations. 

The meeting was turned over to 
Prof. C. H. Pesterfield, who intro- 
duced Dr. A. J. Smith, of Michigan 
State College, who spoke on Corro- 
sion of Steel, particularly discussing 
corrosion caused by elevated tem- 
peratures and products of com- 
bustion. Dr, Smith’s talk covered such 
subjects as the problems of water 
corrosion in cooling systems where 
ground water is used, and also water 
corrosion problems as encountered in 


condensate return systems. He also 
discussed high temperature corrosion 
in furnaces, stress corrosion, and 
corrosion on the water side of heat- 
ing boilers. A lively discussion 
period followed Dr. Smith’s talk in 
which many additional subjects were 
also discussed. The meeting ad- 


journed at 9:45 p.m. Attendance 44. 
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THOMAS M. DUGAN 
McKeesport, Pa. 


T. M. Dugan, a Life Member of 
the Society, died on January 9, 1950. 
Mr. Dugan was born on July 1, 1879 
at Oil City, Pa., where he attended 
school. 

At the beginning of his career, 
Mr. Dugan went into business for 
hinfself, designing and _ installing 
heating systems at Pitcairn, Pa. Mr. 
Dugan then became associated with 
the National Tube Co. of McKeesport, 
where he remained employed for the 
greater part of his business career, 
serving as master plumber until 1927. 
He was made heating and ventilating 
engineer in 1928, which position he 
held until 1934 when he became 
sanitary and heating engineer. Mr. 
Dugan terminated his association 
with the National Tube Co. in 1945 
and at the time of his death was the 
executive secretary of the American 
Society of Sanitary Engineering, 
which position he had held for sever- 
al years. 

Mr. Dugan was a past president of 
the Pittsburgh Chapter of ASHVE, 
and was the ASHVE representative 
on the ASA Sectional Committee on 
American Standards for Pipe Threads 
and on the ASA Sectional Committee 
on Standardization of Pipe Flanges 
and Fittings for many years. He was 
secretary of the Mon-Youg Master 
Plumbers’ Association and Grand 
Knight, McKeesport Council 955, 
Knights of Columbus, McKeesport 
Assembly, Fourth Degree. 

The Officers and Council of the 
Society extend their sincere sympathy 
to the members of Mr. Dugan’s fami- 
ly. 
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Candidates for Membership 


The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the Journat of the Society, or mailed to all mem- 
bers. When the replies are received from references the Candidate's application shall be submitted to and acted upon by the Admis- 
sion and Advancement Committee as soon as possible. 

When the Admission and Advancement Committee has acted favorably upon a Candidate's application and assigned his grade, the 


Council shall confirm the election of the proposed Candidate for membership. 


During the past month 89 applications for membership, 


including 33 student applications, 3 reinstatements; and 14 advancements have been received and the names of these men and their spon- 


sors are published in the following list. 


Members are requested to scrutinize the list with care. The Admission and Advancement Committee, and in turn, the Council, urge 
members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 
promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by March 30, 1951, these candidates will be voted upon by the Council. Those elected 
to membership will be notified by the Executive Secretary immediately after election. 


Bear, R. K., Commercial Sales Mer., 
Kansas Gas Electric Co., Wichita, Kan. 
Rererences: R. F. Bauer, B. L. Black- 
burn, E. G. Fahnestock, S. F. Whitley. 

Benton, Maurice, Sr. Designer, Devenco 
Inc., New York, N.Y. Rererences: J 
S. Brown, J. T. Falk, S. O. Hess, B. B. 
Howes. 

Biro, J. E., Sales Engr., John Lloyd & 
Sons, Allentown, Pa. Rererences: N. 
J. Handman, G. W. Hersh, Jr., C. B. 
Korn, D. B. Macdonald. 

Bonus, W. H., Asst. Superintendent, En- 
gineering and Development, University 
of Toronto, Toronto, Ont., Canada. 
Rererences: H. H. Angus, J. H. Fox, 
T. R. Loudon*, T. M. Medland*. 

Branson, R. J., Pres.. B & B Air Cooling 
& Heating Service, Inc., Wichita, Kan. 
Rererences: E. FE. Barr, R. F. Bauer, 
E. C. Blood, Lynn Johnson*. 

Browninc, W. S., Sales Mer., C. A. Dun- 
ham Co., Chicago, Tl. Rererences: 
Cc. M. Burnam, Jr., J. O. Kirkbride, O. 
J. Prentice, F. E. Schmidt. 

Burns, L. W., Engr., Multi-Vent Div., 
Pyle-National Co., Chicago, Ill. Rerer 
ences: W. F. Botensten, E. J. Kurek, 
G. K. Raider, A. R. Wallace*. 

CrarKk, V. F., Vice Pres. & Treas., Air- 
Aid Corp., New York, N.Y. Rererences: 
C. F. Brooks*, W. E. Howell*, Irving 
Langmuir*, V. J. Shaefer*. 

DeRycxe, A. R., Asst. Megr., Kewanee 
Boiler Corp., Minneapolis, Minn. Rerer- 
ences: H. E. Gerrish, G. M. Kendrick, 
L. K. Reisberg, William Sturm. 

Dewanz, A. C., Partner, Dewanz Plumb- 
ing & Heating Co., Blue Earth, Minn. 
Rererences: G. M. Orr, H. P. Roberts, 
R. H. Lindgren, J. R. Younger. 

Fow.er, F. L., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Seattle, Wash. 
Rererences: K. H. Hanson, R. D. Hoss, 
D. C. Griffin, F. W. McCarthy. 

Guiynn, M. J., Chief Mechanical Inspec- 
tor, Harley, Ellington and Day, Inc., 
Detroit, Mich. Rererences: R. L. Getts, 
R. M. McIntosh, Garni Moretti, H. P. 
Osgood. 


*Non Member 


Heating, Piping & Air Conditioning 


Gorsxy, M. H., Sales Mer., The Premier 
Vacuum Cleaner Co., Ltd. Toronto, Ont., 
Canada. Rererences: G. P. Cooper, W. 
H. Evans, N. W. Kingsland, A. E. Me- 
Gruer. 

Hatnes, H. A., Heating Engr., Lehigh 
Valley Supply Co., Allentown, Pa. 
Rererences: M. F. Blankin, C. F. Dietz, 
H. H. Erickson, A. E. Kriebel. 

Hetensxt, L. W., Application Engr. 
William J. Carson, Cons. Engr., West 
Hartford, Conn. Rererences: W. J. 
Carson*, L. O. R. Clark, E. R. Clement, 
P. J. Lamoureux. 

Hicxe, G. E., Mgr., Transportation and 
Marine Div., The Trane Co., La Crosse, 
Wis. Rererences: John Everetts, Jr., 
William Goodman, William McNamara, 
N. H. Peterson. 

Hipatco, Cartos, Student Engr., Inter- 
national Div., Carrier Corp., New York, 
N.Y. Rererences: George Burt*, J. H. 
Carpenter, Neal Clemmer*, Americo 
Silvera. 

Horne, B. E., Sales Engr., Wm. E. Kings 
well, Inc., Washington, D.C. Rerer- 
ences: W. FE. Kingswell, B. L. Nye, 
Jr., L. Ourusoff, F. M. Thuney. 

Hosnaw, C. L., Indianapolis Contract 
Mer., The Philip Carey Mfg. Co., In- 
dianapolis, Ind. Rererences: Sidney 
Fenstermaker, Jr.. W. W. Green, J. T. 
Hardin, R. J. Illingworth. 

Hunt, Epwin, Sales Engr., Brod & Me- 
Clung, Portland, Ore. Rererences: 
Dick Blankenship, H. W. MacKenzie, 
T. H. McClung, T. E. Taylor. 

Jewett, B. W., Vice Pres. and Chief Engr.. 
The O. A. Sutton Corp., Wichita, Kan. 
Rererences: J. M. Gruitch, W. W. 
Higham*, Charles Neeson*, Lloyd 
Stabler*. 

Jounson, G. L.. Owner, Johnson Service 
Co., Hannibal, Mo. ReFERENCES: 
C. A. Durphy, W. J. Oonk, H. C. Sharp, 
P. C. Strauch. 

Jounson, J. P., Chief Engr., Vent. Div., 
The Swartwout Co., Cleveland, Ohio. 
Rererences: E. H. Cox, J. P. Maguire, 
E. H. Taze, J. M. Witheridge. 

Ketiern, A. P. H., Engr., Gausman & 
Moore, Cons. Engrs., St. Paul, Minn. 


, April 1951 


Rererences: C. E. Gausman, G. F. 
Gausman, J. R. Peterson, William Sturm. 
Krtroy, F. M., Engr., Kilroy Co. Inc., 
Louisville, Ky. Rererences: Merl Baker, 
W. M. Carter*, O. W. Gard*, W. F. 
Savage*. 

Kress, D. E., Owner, Kress Engineering & 
Sales Co., Grand Rapids, Mich. Rerer 
ences: V. C. Dean, R. W. Mangrum, 
B. J. Walter, F. C. Warren. 

Lemptck1, Tapeusz, Plant Mer., AGA Steel 
Radiators of Canada, Ltd., Ajax, Ont.. 
Canada. Rererences: D. L. Angus, A 
M. Clark, R. L. Elsie, D. I. Paul. 

Lyncn, D. A., Mer., Educational Dept., 
The Lennox Furnace Co., Columbus, 
Ohio. Rererences: A. D. Bogen, H. G. 7 
Hays, N. T. Hess, R. J. Schmitz, Jr. 

Mercurio, S. P., Jr. Designer, Griffiss 
Air Force Base, Rome, N.Y. Rerer- 
ences: F. W. Chadwick, Felix Laine, 
1. W. Stevens, G. A. Warner. 5 

Miter, J. E., Sales Mer., A-J. Manufac- 
turing Co., Kansas City, Mo. Rerer- 
ences: D. M. Allen, L. A. Heaven, A. 
S. Hurt, Jr., H. H. Lewis. : 

Moretti, R. H., Draftsman & Designer. J 
Thomas Robertson & Co., Montreal, 7 
Que.,, Canada, Rererences: G. FE 
Perras, G. H. Powell, J. D. Ross, W. W 
Timmins. 

Moron, Stcmonp, Sales Engr., The Na- 
tional Radiator Co., Johnstown, Pa. 
Rererences: C. M. Baumgardner, W. 
L. Fleisher, L. N. Hunter, E. R. Queer. 

Mott, D. J., Asst. Chief Engr. The O. A 
Sutton Corp., Wichita, Kan. Rerer- 
ences: D. S. Falk, H. E. Keeler*, R. 
H. McGeorge, F. W. McMillan*. 

Narkin, B. M., Direct Sales Repr., Gen- 
eral Electric Co. New York, N.Y. 
References: R. U. Berry, F. H. Faust, 
R. K. Raisler, E. A. Rapp. 

Nortn, Rowranp, Sales Engr. J. F. 
Crowley Ltd., Dundas, Ont., Canada. 
Rererences: W. J. Coates, Arthur 


Nearingburg, W. D. Sheldon, Jr., Raul 
Roy. 

Pantener, R. A., Heating Engr., J. H. 
Fagan Co., Milwaukee, Wis. Rerer- 


ences: B. M. Kluge, R. G. Koch, L. 
C. Plaehn, O. J. Ress. 
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Parkes, R. J., Sr. Sales & Design Engr., 
Speedway Products Ltd., Auckland, New 
Zealand. Rererences: E. M. Taylor, 
L. F. Taylor, H. W. J. Lipscombe, H. 
A. L. Vale. 

Parks, G. E., Engr., A. H. & P. Co., Inc., 
Chicago, Ill., Rererences: H. J. Couch, 
H. G. Gragg, J. J. Hayes, A. O. May. 

Pennincton, R. L., Sales Megr., U. S. 
Supply Co., Wichita, Kan. Rererences: 
A. R. Barnes, R. F. Bauer, O. P. 
Bullock, E. G. Fahnestock. 

Por, W. L, Mer., Airtrol Engineering Co., 
Baton Rouge, La. Rererences: J. S. 
Adair, R. K. Goode, W. G. Moses, C. 
S. Woodruff. 

Ross, FE. D., Owner-Pres., E. D. Robb, 
Contractor, Toronto, Ont., Canada. Rer- 
erences: R. P. Allsop, Ernest Fox, 
J. H. Ross, H. R. Roth. 

Rossins, R. C., Mgr., Plan Service Dept., 
Lennox Furnace Co., Columbus, Ohio. 
Rererences: A. D. Bogen, H. G. Hays, 
N. T. Hess, R. J. Schmitz, Jr. 

Scarsectetta, A. L., Sales Engr., Capitol 
Plumbing & Heating, Albany, N. Y. 
Rererences: J. N. Futia, F. G. 
Gavaletz, Harry Horowitz, E. K. Smythe. 

Switn, L. L., Chief Engr., Air Cond. 
Dept., American Radiator & Standard 
Sanitary Corp., Yonkers, N. Y. Rerer- 
ences: R. J. Ditto*, F. E. Hanson, 
J. B. Uhl*, Herwart Werker. 

Sonotewsx1, E. A., Chief Engr., Floyd 
& Co., Cincinnati, Ohio. Rererences: 
B. R. Byard, I. G. Edwards, H. W. 
Moore, H. E. Russel. 

Spears, J. F., Branch Megr., The Trane 
Co., Chattanooga, Tenn. Rererences: 
G. S. Campbell, A. W. Edwards, C. A. 
Spears, Jr., N. H. Peterson. 

Srraisiinc, J. W., Application Engr., Sales 
Div., General Electric Co., Bloomfield, 
N. J. Rererences: R. U. Berry, F. H. 
Faust, W. P. R. Karsten*, E. A. Rapp. 

Tesar, R. J., Sales Repr., Taco Heaters, 
Inc., Portland, Conn. Rererences: E. 
T. Houlihan, T. F. Houlihan, W. A. 
Johnson, R. T. Schoerner. 

toeLaer, C. M., Application Engr., Gen- 
eral Electric Co., Bloomfield, N. J. 
Rererences: C. W. Brown, F. H. Faust, 
G. K. Marshall, E. A. Rapp. 

Tricxter, C. J., Research Engr., New York 
Blower Co., La Porte, Ind. RerereNnces: 
J. W. Mathis, S. F. Rost, J. H. Shrock, 
E. E. Trickler. 

Virte, M. R., Engrg. Draftsman, Douglas 
Aircraft Co., Long Beach, Calif. Rerer- 
ences: M. C. Greiner, A. J. Hess, R. 
F. Pyle, W. F. Walker. 

vonBenren, F. W., Engr., Henry Adams, 
Inc., Baltimore, Md., Rererences: E. 
L. Crosby, R. E. Dressell, G. B. Priester, 
W. G. Robertson, Jr. 

Woopson, J. C., Jn., Commercial Engr., 
General Electric Co., Bloomfield, N. J. 
Rererences: F. H. Faust, W. F. R. 
Karsten*, G. K. Marshall, E. A. Rapp. 


ae “Non-Member 
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Wrassman, O. B., Sales Mer., Aramac 
Supply Co., Cincinnati, Ohio. Rerer- 
ences: J. J. Bechtol, R. J. Clark, F. 
B. DeBra, H. C. Smith. 


STUDENTS 


COLLEGE OF THE CITY OF NEW 
YORK, New York, N. Y. Certirten 
By: A. V. Repetto. 

Bierweiss, M. N. 
Karscu, O. A. 


NORTH CAROLINA STATE COLLEGE, 
Raleigh, N. C. Certiriep By: T. C. 
Brown. 

Latuers, F. T. 
Suinn, W. H. 


OKLAHOMA A. « M. COLLEGE, Still- 
water, Okla. Certiriep By: R. R. 
Irwin*. 

Grounp, P. L. 


OREGON STATE COLLEGE, Corvallis, 
Ore. Certirren By: W. C. Baker. 
Cruson, C. R. 

Lucas, A. E. 
Stone, E. L. 
Waenenr, J. J. 


UNIVERSITY OF DETROIT, Detroit, 
Mich. Certiriep By: Joachim Lay.* 
Baczynsk1, R. C. 
Cameron, D. J. 
Dickerson, R. E. 
Drake, R. H. 
Druzynsxi, F. C. 
Dusy, A. J. 
Erickson, R. W. 
Feaueny, T. J. Jr. 
Kearns, R. W. 
Ketiman, Georct 
Kor, Joun 
Mayernik, R. J. 
Meutnyk, WILLIAM 
Paut, D. S. 
Pawtowskl, P. E. 
Sanctorum, G. E. 
Scutemer, W. J. 
Scuutenserc, G. S. 
Worr, H. K. 


UNIVERSITY OF ILLINOIS, Urbana, Il. 
Certiriep By: J. R. Carroll, Jr. 
Anperson, W. A. 

Borcnerpine, R. M. 


UNIVERSITY OF ILLINOIS, Urbana, Tl. 
Certirtep By: J. R. Fellows. 
Moore, R. P. 


UNIVERSITY OF ILLINOIS, Urbana, TI. 
Certirtep By: S. Konzo. 
Lea, J. S. 
Saoter, G. W. 


REINSTATEMENTS 


Huceins, L. G., Product Planner, General 
Electric Co., Bloomfield, N. J. Rerer- 
ences: R. U. Berry, F. H. Faust, A. 
H. Goelz, P. J. Marschall. 


Heating Dept., 
Hagan Supply Corp. Norfolk, Va. 
Rererences: G. W. Dailey*, V. B. 
Harris*, T. H. Webb, Jr.*, L. T. Zoby*. 


ADVANCEMENTS 


Auten, A. G., Jr. Engr., Forney Engi- 
neering Co., Dallas, Tex. Rererences: 
J. P. Ashcraft, C. R. Gardner, G. A. 
Linskie, W. E. Long. 

Beaty, S. W., Air Conditioning Engr., 
Ark. Natural Gas Corp., Shreveport, La. 
Rererences: Walter Cooke, R. M. Hood, 
D. M. Mills, I. W. Wilke. 

Byars, W. A., Jr. Sales Engr., Airtex, 
Inc., Houston, Tex. REFERENCES: 
Philip Kalman, W. L. Lashley, Jr., 
J. C. Lewis, J. N. Powell. 

Curtis, S. R., Research Engr., Duo-Therm 
Div. of Motor Wheel Corp., Lansing, 
Mich. Rererences: L. G. Miller, C. 
H. Pesterfield, K. E. Robinson, R. J. 
Waalkes. 

Davis, E. A., Heating Engr., Mehring & 
Hanson Co., Chicago, Ill. Rererences: 
M. W. Bishop, J. E. McClellan, J. J. 
Philippi, R. B. Smith. 

Duptey, J. G. Il, Heating and Air Cond. 
Sales Engr., J. C. Dudley, Jr., Shelby, 
N. C. Rererences: T. C. Brown, 
Kirkpatrick Cousart, W. L. Jewell*, 
C. A. McKeeman. 

Hawtey, C. D., Designer, Natkin & Co., 
Kansas City, Mo. Rererences: D. M. 
Allen, J. G. Barnes, Jr., H. E. Gould, 
E. E. Ralston. 

Humpurey, L. G., Jr., Asst. to Mer., Fed- 
eral & Marine Dept., Buffalo Forge Co., 
Buffalo Pumps, Inc., Washington, D. C. 
Rererences: I. M. Day, L. T. Davis, 
J. W. Markert, W. C. Reamy, Jr. 

Iverstrom, Cart, Washington Repr., 
Edward E. Ashley, Cons. Engr., Wash- 
ington, D. C.  Rererences: Albert 
Giannini, J. B. Hewett, H. G. Junger, 
S. A. Spencer. 

Lioyp, R. T., Jr., Jr. Engr., York Corp., 
Charlotte, N. C. Rererences: T. C. 
Brown, J. S. Doolittle*, S. G. 
Flannagan, D. P. Schiwetz. 

Mann, L. B., Vice Pres., Boston Filter 
Co., Inc., Boston, Mass. REFERENCES: 
D. W. Blair, E. G. Carrier, A. L. 
Hesselschwerdt, Jr., A. E. Stacey, Jr. 

Mrnaker, M. E., Branch Mer., Minne- 
apolis-Honeywell Regulator Co., Ltd., 
Vancouver, B. C., Canada. RerereNces: 
J. H. Fox, R. D. Hale, V. J. Jenkinson, 
C. W. Leek. 

Szexe.y, G. E., Application Engr., Bayley 
Blower Co., Milwaukee, Wis. Rerer- 
ences: B. M. Kluge, A. S. Krenz, C. 
H. Randolph, Ernest Szekely. 

Wessets, Wituiam, Cadet Engr., Michigan 
Consolidated Gas Co., Grand Rapids, 
Mich. Rererences: V. C. Dean, S. M. 
Paganelli, F. C. Warren, H. F. Wilson. 

Wirttams, K. O., Direct Factory Repr., 
H. A. Thrush & Co., Peru, Ind. Rerer- 
ences: G. H. Bemarkt, P. X. Bergeron, 
J. F. Naylor, Jr., G. B. Rodenheiser. 


Ticnor, W. L., Mer. 
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Research is Translated 
for Engineering Application 


When you receive your copy of Tut 
Guipe 1951, you may take a quick glance 
through the preface and the table of con- 
tents to see what new features have been 
included, or you may turn to a special 
chapter because of your interest in some 
particular subject. 


If, as part of your daily work, you are 
concerned with the determination of cool- 
ing loads, then turn to Chapter 12. Here 
you will find a great deal of new informa- 
tion, most of which has been developed 
as the result of Society research. 


Early in 1945, the Committee on Re- 
search decided to make a comprehensive 
experimental investigation of solar radia- 
tion transmission through glass. This step 
was taken because a careful study of the 
information then available had shown 
that much was lacking, and that some of 
the data available were contradictory. Here, 
then, was almost a perfect setting for a 
soundly planned and carefully executed 


program of basic research. Special equip- 
ment was designed and constructed at 
the Laboratory, and over the past five 
years nine research papers and two re- 
search bulletins have been published giv- 
ing the results from the analytical and ex- 
perimental investigations carried on under 
the general direction of the Technical 
Advisory Committee on Heat Flow Through 
Glass (R. A. Miller, chairman). 

Even when these data became available, 
there was something still lacking. That 
something was the translation of the 
Laboratory data into usable design data, set 
up in such a form that the engineer could 
quickly pick out the values he needed in 
his calculations of the effect of solar 
radiation transmission on cooling load 
requirements. A paper presented at the 
Semi-Annual Meeting 1950 set the pattern 
for this type of information. The Guide 
Committee then enlisted the help of the 
Research staff to prepare a new Chapter 
on Cooling Load, incorporating the avail- 


able information on solar heat gain through 
unshaded glass. 

This is not the end of the story. The 
staff are now making analytical and :ex- 
perimental studies of the effects of shading 
on solar heat transmission so that eventual- 
ly this information will be added to the 
Chapter on Cooling Load. They are also 
preparing another research bulletin that 
will give, in greater detail than is possible 
in research papers, the complete results 
from the Laboratory studies. 


Heat Storage 

Even when all this has been done there 
still will remain the difficult problem of 
translating instantaneous heat gain into 
cooling load. A new Technical Advisory 
Committee on Heat Storage is being set 
up to coordinate the viewpoints of all the 
other Technical Advisory Committees in- 
terested in this complex problem. Pre- 
liminary steps are being taken to in- 
vestigate the practicability of extensive 
tests by means of electrical or hydraulic 
analogues. 

When this is completed, still another 
frontier will have been crossed in the 
search for new knowledge and more ace 
curate information for the use of thé 
Society membership. ; 
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THE 


AMERICAN SOCIETY 


OF HEATING 


AND VENTILATING ENGINEERS 


Head $1 Madi 


OFFICERS 








Reg F. Taylor 
Howard E. Sproull 
A. V. Hutchinson 
Carl H. Plink 


Executive Secretary 
Technical Secretary 


COUNCIL 
Lauren E. Seeley, Chairman; Ernest Szekely, 
Vice Chairman. 
Three Years: John H. Fox, L. N. Hunter, 
Neil H. Peterson, Benjamin H. Spurlock, Jr. 
Two Years: John E. Haines, John W. James, 
E. R. Queer, Graeme B. Supple. 
Ome Year: Spencer W. Boyd, C. Rollins 
Gardner, J. Donald Kroeker, Charles O. Mackey, 
Lester T. Avery. 


ADVISORY BOARD 

Lester T. Avery, Chairman; Homer Addams, 
M. F. Bilankin, S. E. Dibble, S$. H. Downs, 
E. O. Eastwood, W. L. Fleisher, H. P. Gant, 
F. E. Giesecke, E. Holt Gurney, L. A. Harding, 
H. M. Hart, C. V. Haynes, D. D. Kimball, 
G. L. Larson, S. R. Lewis, J. F. McIntire, 
A. J. Offner, F. B. Rowley, A. E. Stacey, Jr., 
G. L. Tuve, A. C. Willard, C.-E. A. Winslow 
and B. M. Woods. 


COUNCIL COMMITTEES 

Executive: Ernest Szekely, Chairman; Reg F. 
Taylor, Howard E. Sproull. 

Finance: Reg F. Taylor, Chairman; John W. 
James, Neil H. Peterson, Howard E. Sproull, 
Ex-Officio. 

Ways and Means: Johu W. James, Chairman 

Irwin W. Cotton, John. E. Haines, Charles E 

Price, Reg F. Taylor 


Ave., New York 10, N. Y. (Tel. Murray Hill 3 0291) 


Membership: C. ae ¢ Goren. Chairman ; 
John E. Haines, J. Kroeker 
Program and Papers: hk R. Mewes Chairman; 
John H. Fox, Charles O. Mackey. 
Standards: Graeme B. Supple, Chairman; L. N 
Hunter, Benjamin H. Spurlock, Jr. 


GENERAL COMMITTEES 


Admission and Advancement: Glen D. Winans, 
Chairman (one year); Arthur W. Edwards 
(two years); Roswell Parnham (three years). 

Publication: Theodore FP. Rockwell, Chairman; 
Ralph P. Cook, Frank W. Hutchinson. 

Guide: Peter B. Gordon, Chairman; Nathaniel 
Glickman, Peter J. Marschall, (ome year); 
David B. Anderson, Burgess H. Jennings, 
Wayne E. Long (two years); Watren S&S. 
Harris, Frank J. Nunlist, Jr., Carl D. Shields 
(three years). 

Charter and By-Laws: Howard E. Sproull, 
Chairman; Edward L. Crosby, George W. 
F. Myers. 

FP. Paul Anderson: Ernest Szekely, Chairman; 
Robert L. Blanding, Merrill F. Blankin, Joseph 
A. Cutler, Alfred E. Stacey, Jr. 

Chapters Conference: J. R. Vernon, Chairman; 

H. Carpenter, Secretary. 

Committee on Research: 1. W. Cotton, Chair- 
man; R. S. Dill, Vice Chairman; Cyril Tasker, 
Director of Research 
Three Years: A. B. Algren, John Everetts, 

Jc., T. H. Smoot, Thomas A. Walters, William 

N. Witheridge. 

Two Years: Carl F, Boester, Robert C. 

Cross, Richard §. Dill, Arthur J. Hess, Harold 

Lockhart. 
‘One Year: 

Glickman, Walter A. Grant, 

Richard D. Madison. 
Executive Committee: 1. W. Cotton, Chairman; 

R. S. Dill, Vice Chairman; A. B. Algren, R. 

C. Cross, H. A. Lockhart. 


Irwin W. Cotton, Nathaniel 
L. N. Hunter, 
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Technical Advisory Committees fe 1951 
Chairmen — 19 


Air Cleaning — A. B, Algae 

Air Distribution — G Priester 

Combustion — T. H. Smoot 

Cooling Load — W. E. Zieber 

Heat Flow Through Glass — R. A. Miller 

Heat Pump — R. C. Jordan 

Heating Load — W. S, Harris 

Hot Water & Steam Heating — J. W. James & 
Human Calorimetry — G. L. Tuve 

Industrial Ventilation - W. N. Witheridge @ 
Insulation — M. W. Keyes 

Odors T. H. Urdahl 


Panel Heating & Cooling — P Gordon 
Group A —_ Heat Diswiburion Within a 


Behind the Panel A. B. Algren 

Group B — Heat Transfer Between the P 
the Space — J. M. Van Nisekesken 

Group D — Controls a S. Locke 
Physiological Research — K. Fahnestock 
Sensations of Comfort — C. S. Leopold 
Sorbents — G. L. Simpson 
Sound Control — T Walters 
Weather Design Conditions — W. M. Wallace, It 


SPECIAL COMMITTEES : 


ar ry © Joint Committee on Pischrometri 
Data: Dr. Baldwin M. Woods, Berkeley, 
Calif., Chairman; B. A. Daitriefl, New York, 
N. ae Secretary ; _ H. Bruce, London; G. A. 
Bull, London ; Cc. S, Cragoe, Washington, D. 
C.; Jeha A. Gof, Philadelphia; L. P. 
Harrison, Washington, D. C.; T. J. G. 
Toronto; B. H. ae Evanston, Il. ; 
. G. Keyes, ; R. F. 


Mich, 


Public Relations; Charles BE. Price, Chairman; 
George La Roi, Howard W. Pound, Oliver J. 
Prentice, J. Rexford Vernon. 

. 

Nominating: A Hess, Los Angeles, Calif., 
Chairman; B. L. Evans, St. Louis, Secretary; 
P. R. Achenbach, Washington, D.c.; F. W 
Chambers, Toronto, Ont.; I. W. 
dianapolis; C. B. Gambie, 

Garneau, Montreal, Aa” ummel, 
~~" Haven, Conn. ; H. Langdon, Seattle ; 

Stacey, Jr. Syracuse, N.Y.; G. L. Tuve, 
bietiand iterates: P. J. Marschall, Chi 

cago; W. M. Wallace, Il, Durham, N.C 


171 








OURNAL 
SECTION 


OFFICERS OF LOCAL CHAPTERS 
AND STUDENT BRANCHES 


(46 Chapters—11 Student Branches) 





A: Organized 1937. Hoodquasters, 
_ =, some Monday. PRES 
Jam P.O. Box 1248, rd 
* SECRETARY, G. B. Hightower, 545 
Piedmont Ave., N.E., Atlanta. 
@ BALTIMORE: Or enieed 1949. Head- 
warters, Baltrmore, Md. Meets, Third Wednes- 
ay. PRESIDENT, G. 
Lexington Bidg., Baltimore 3. J 
N. L. Spinelli, 310 N. Gay St., Baltimore 2. 
@ CENTRAL NEW YORK: Organized 1944. 
Headquarters, Br N. Y. PRESIDENT, 
4. 4. eam, : 63, racuse Kemper Bidg., 
Syracuse 2. CRETA RYH . K, Ormsby, 205 
S. Townsend oe Syracuse 2. 
@ CENTRAL OHIO: Organized 1944, Head- 
uarters, Columbus, Ohio. Meets, Third Mon- 
ay. PRESIDENT, H. G. Hays, 851 W. 
Third Ave., Columbus 8. SECRETARY, A. 
D. Bogen, 330-34 E. Livingston Ave., Colum- 
bus 15. 
@ CINCINNATI: Organized 1932. Head- 
uarters, Cincinnati, Ohio. Meets, First Tues- 
day. PRESIDENT, E. W. McNamee, 1729 
a &., Cincinnati 14. SECRETARY, J. J. 
Jechtol, R, R. 14, Box 216, Cincinnati 11. 
e by gy dd Organized 1940. Head- 
geet Haven, Conn. Meets, Third 
owe NORESIDENT, D. M. Hummel, 20 
Ashmun St., New Haven. SECRETARY, G. F. 
Nieske, 794 "Bee St., Meriden. 
@ DELTA: ay pees 1939. Headquarters, 
New Orlean +8 Meets, Second uesday. 
PRESIDENT, "Ralph Elizardi, 3144 St. Charles 
Ave., New Orleans 12. SECRETARY, H. L. 
Salaun, 317 Baronne St., New Orleans. 
@ EMPIRE STATE CAPITAL: Organized 1951. 
Headquarters, Albany, N. Y. RESIDENT, 
R. B. Taylor, 966 Broadway, Albany. SECRE- 
TARY, N. W. Burrill, 217 Hudson Ave., Rens 
selaer 
@ GOLDEN GATE: Organized 1937. Head 
qpestens, San Francisco, Calif. Meets, First 
hursday. PRESIDENT, R. C. Cushing, 1136 
Howard St., San Francisco 3. SECRETARY, 
So White, 625 Market St., San Francisco 5. 
@ ILLINOIS: Organized 1906. Headquar- 
ters, Sant o, Ill. Meets, Second Monday. 
PRESID Nf. P P. J. Marschall, 14th & Sheridan, 
North Chics o, lil. SECRETARY, Vv. 
Zintel, 1217 . Washington Bivd., Chicago 7. 
@ INDIANA: Organized 1943. Headquar- 
ters, esperelis, - M Fourth Friday. 
PRESIDE NT, F. 
Indianapolis A 4 
3720 N. Pennsylvania St., yey 15, Indianapolis. 
@ INLAND EMPIRE: Organized 1950. Head- 
quarters, Spokane, Wash. Meets, First Friday 
after First Tuesday. PRESID DENT, a “ 
Vradenburg, Hutton Bldg., Spokane. SECRE- 
TARY, R. J. Harris, 116 N. Division St., 
Spokane 8. 
@ IOWA: Organized 1940. Headquarters, 
Des Moines, Ifa. PR 
PRESIDENT, R. Stover, Bidg., 
Marshalltown, la. SECRETARY, R. H. Schneil, 
1617 33rd St., Des Moines 11. 
@ KANSAS: Organized 1951. Headquarters, 
Wichita, Kan. PRESIDENT, R. F. Bauer, 434 
N. Rock Island, Wichita. SECRETARY: E. G 
Fahnestock, 1600 E. Douglas, Wichita. 
@ KANSAS CITY: Or ponies 1917. Head- 
uarters, Kansas City, Meets, First Mon- 
. PRESIDENT, W., €. Howarth, 101 
h St., Kansas City 6. SECRETA ARY, W.A. 
Reichow, 7331 Madison, Kansas City 5. 
@ MANITOBA: Organized 1935. Headquar- 
ters, Winni Man., Canada. Meets, Third 
Thursday. PRESIDENT, C. M. Fleming, 116 
Osborne St., Winnipeg, Man. SECRETARY, 
W. J. Atkinson, 812 Boyd Bldg., Winnipeg. 
@ MASSACHUSETTS: Organized 1912. Head 
uarters, <1 La Meets, Third Tuesday. 
RESIDENT, Blair, 87 oi. ton Rd., 
Newtonville 60. ” SECRETARY. . A. Williams, 
10 Sevinor Rd., Marblehead. 


@ MEMPHIS: Organized 1944. Headquar- 
ters, — P Tenn, Meets, Third Monday. 
PRESID C. S. Fischer, '367 Adams Ave.. 
Meaphen SECRETARY. A. T. Bevil, 212 
Robinson Bldg., 160 Union, Memphis 3. 


@ MIAMI VALLEY: Organized 1950. Head- 
uarters, Dayton, Ohio. PRESIDENT, R 

en. 621 Third Bidg., Dayton 2. SEC- 
RETARY, W. R. Budde, 3065 Leo St., Dayton 4. 
* rool Dat Organized 1916. Headquar- 
ters, Detroit, Mich. Meets, First Monday 
after 10th of month. PRESIDENT, C. F. 
Donohoe, 2000 Second Ave., Detroit 26. SEC- 
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RETARY, R. u. Oberschulte, 316 McKerchey Meets, Third Wednesday. PRESIDENT, L. J. 
Bidg., Detroit 1. Helms, 3357 Fairmount Ave., La Crescenta, 
. MINNESOTA: Organized 1918. Head. Calif “SEGRETARY, x, 5 Earhart, 2734 Fleur 
arters, Minneapolis, Minn. t., 588 Starino 
Monda PRESI ENT, G. M. i @ SOUTHWEST — Copies 1946 
Essex Bidg.. soneepene S, Sint, San Antonio, Tex. Meets, Third 
Borry, 6433 Second Ave., Hinneapelis 19. purer. PRES DENT, 1. Ww: Wks, (P.O. 
EAL: , Austin . 
© MONTE Organized 1936. Headquar- Box 949, 224 S. Staples St., Corpus Christi. 


ters, Montreal, Que., Canada. Meets, Third 
Monday. PRESIDENT, & 2. le @ UTAH: Organized 1944. Headquarters, 


es, Rm 
674, Sun Lite Bidg., Montreal. SE TARY, Salt Lake City, Utah. Meets, First Weuncsday. 
T. 'G. Anglin, 540 Prince Albert Ave., Mon- PRESIDENT, R. H, bast, 1086 E. 2ist St., 
treal 6, Salt Lake City. SkCRriARY, D. R. Wiide, 


@ NEBRASKA; Organized 1940. Headquar- 204 Dooly Bidg., Sait Lake City 1. 
ters, Omaha, Neb. Meets, Second Tuesday. @ VIRGINIA: Organized 1946, Headquarters, 
PRESIDENT, G. W. Colburn, 2865 Ida St., Nortoik, Va. Meets thud Wednesday. PKEDS- 
Omaha. SECRETARY, Ss. W. Black, 18th IDEN1, J. F. Boyenton, 400 W, 24 3t., Nor- 
and Harney Sts., Omaha. tok 8. SpCKELAKY, J. E. Harding, Apt. K-2, 
@ NEW YORK: Organized 1911. Headquar- St. James Lerrace, Newport News. 
ters, New York, N. ¥. Meets, Third Monday. @ WASHINGTON, DL. C.: Organized 1935. 
PKESIDENT, Cari F. Kayan, Columbia Uai- Headquarters, Washington, UV. ©. sacets, Se- 
versity, Morningside Hgts.. New York 27. ond Wednesday. PkrsiWeNi, ft. M. Louney, 
SECKETARY, Carl H. rismk, Koom 3000, 5 ivi9 K St, N. W., Wasnington 6. SeUkr- 
Madison Ave., New York 10. TARY, 1. M. Bortman, 422 Luray Fi, N. W., 
@ NORTH CAROLINA: Ovganized 1939 Washington 10. 
Headquarters, Durham, N. C. Meets, Quar @ WESTERN MICHIGAN: Organized 1931. 
terly. PRESIDENT, R. O. McGary, P.O. Box Headquarters, Grand Kapids, Mich. Meets, 
1/>>, Chariotte. SECRETARY, Jj. A. Rice, decond Monday. PKcSivewi, K. b. Robinsoa, 
Box 1755, Charlotte 1. 211 Smith Ave., Lansing lu. ScCKei AKI, 
@ NORTH TEXAS: Organized 1938. Head-  *; W- Brundage, 512 N. Patk St., Kalamazoo 
quarters, Dalias, Tex. Meets, Third Monday. . sy Eve [ 4 
FRKESIDENT, K. G. Lyford, 2415 N. Peari 3t., @ WESTERN NEW YORK: Organized 1919. 
watias. SECRETARY, P. N. Vinther, 929 headquarters, Buttauo, N. XY. suects, Secous 
Mercantile Securities Bidg., Dallas 1. Monday. PRESIVeNI, J. H. Bryce, i2u Ww. 
@ NORTHEASTERN OKLAHOMA: Organ- supper St., Duiaio. Macon lam c w. 
wed 1948. Headquarters, Luisa, Okla. PKES- py ondran aresco=as pa aay apse 
IDEN I, R. F. Shoemaker, 1136 S. Peoria, 1 ul- @ WISCONSIN: Organized 1922. Headquar- 
We. Meets, ind Monday. 


sa. StCKETARY, F. M. Thomas, 132> EB. 32th ters, Muwaukee, 
PKesiVDeNi, r. J. Nunolist, jr., 2002 W. Usia- 


ri., sulsa 5. 
yma Ave., M kee 7. SECKELAKY, N. b. 
@ NORTHERN OHIO: Organized 1916. Head fon san he leomees denn Genes Wi. 
quarters, Cieveland, Ohio. Meets, Second Mon © 
diy. FPKESIDENI, W. M, Kowe, 1502 Swet- Student Branches 
land bBiag. Cleveland 15. SECKETAKY &. wy ; es 
. ; » @ COLLEGE OF CITY OF NEW YORK: 
pipronsepeecti a es nr cligen +5 :~3 eg ag ag og New _ 
: Organize 35. eadquar- mM. ¥, SIDENT, Seymour cinberg, ? 
pron Rag rn . E Poway Ww. 72nd Street, Brookiyn 4. S& UKETAKY, Denjamin 
sionday. b tN, . Ek. Swan, e AV . 324 Bi m St., Brovkiyo 8. 
Sixth Ot., Uxiahoma City. SECKriARY, W. < tee pr Sine Be INSTITUTE: 
J. Colluns, Jjr., 2240 Ukiahoma Natural Gas Ure od 1948 dae eter ewe Ls. 
oidg., Ukiahoma City. PRESIDEN r Ww ce Ticasuisen “ben” 472 
@ ONTARIO: Organized 1922. Headquarters, lech Station, Kuston. SbECKELARY, R. L. 
1 oronto, we Canada. Meets, tirst Monday. Gorton, Box 184, lech Station, Kuston. 
PRESIDENI, J. H. Fox, Vanderhoof Ave., , aT 3 
Leaside, loronto 17. SECRELAKY, H. RK. © HOSTS CA STATE COLLEGE: 
iganized 1943. Headquarters, Kaleign, N. C 
Kum, 27 Bioor 3t., W., Loronto, Ont. PeeSIVENiI, L. K. Wensil, 409 N. Church 
@ OREGON: Organized 1939. Headquarters, St., Concord. SECKETAKY, F. 1. Lathers, 314 
Vortiand, sanhenaste’’ Pe ing: atter First Hulisboro St., Kaleigh. 
Luesday. Ss NT, R. C. Chewning, 402 a: > 
Fauling Bidg., Postland 4. SECREIARY, Dick ©, OKLAHOMA A. & M- COLLEGE: Organ 
Biankenship, 725 Cascade Bidg., Portland 4. PRESIDENT, R. "E) Mecmen. 5 Belvoir, ‘ 
@ PACIFIC NORTHWEST: Organized 1928. Village, Stillwater. SrCxriARY, 
Headquarters, ESIDENT. Cy Meets, Second Martinez, 410 West Elm, Stuliwater. 
luesday. PRESIDEN C. A. Pan pore 313 5 : Zs 
2nd and Cherry Bidg., Seattle 4. SECRE ‘ARY, @ OREGON STATE COLLEGE: Organized 
- 1949. Headquarters, Corvallis, Ore. Meets, 
W. B, Pride, 3111 Dose Terrace, Seattie 44. Wetnassey after First Tuesday. PRESI- 
@ PHILADELPHIA: Organized 1916. Head- EN R. J. Kemper, Jr., 645 N. 4th, Cor- 
quarters, Philadelphia, Pa. Meets, Second SEC RETARY, J. M. Templer, 720 Kings 
nan Poem aay aon oe he Mo McEigin, 1926 Rd., Corvallis 
ycoming Ave., Overlook Hills, Willow Grove. @ PURDUE UNIVERSITY: Or ed 15 
Jt H ganize 1945 
es L. M. Church, 12 S. 12th St., Headquarters, W. Latayette, Ind. CHAIRMAN, 
saceipais /. ‘ Stanley Kalfus, Purdue University, Seneca Dos 
0 ee ee isis. eptene reroomg 5 La ae Miss June 
ittsburgh, Pa. eets, Secon onday. ox, 40 aple Latayette, In 
PRESIDENT, A. F. Metzger, 435 Sixth Ave., 
eg 22. SECRETAKY, E. H. Riesmeyer, @ TEXAS A. & M. COLLEGE: Organized 
Jr., 231-33 Water St., Pittsbusgh 22 1946. Headquarters, College Station, Tex. 
‘ “* & . Meets, Second and Fourth Tuesday. PRESI- 
I nl MDenvers Col Rag "4 oe DENT, J. RETARY. en 4054, College eo 
u ° 
ree PRESIDENT. R, wera. College Station. - Haggard, <pativensy 
115 ilpin St enver 10. SECRETARY 
° UNIVERSITY OF DETROIT: Organized 
a C. Von Rosenberg, 1875 S. Cook St., Den- i 949. P Headquarters, Detroit, Mich; ‘Meets, 
y irst Tues PRESIDENT, . Blanchette, 
@ ST. LOUIS: Organized 1918. Headquarters, 2245 Holcomb, Detroit 14. SECRETARY. s: 
Dents 7, ne pine bee PRESI- H. Kosinski, 4439-30th, Detroit 10. 
. osebroug 5 Gg Ave., 
Webster Groves 19. SECRETARY, L. L, Hamig. @ UNIVERSITY OF KANSAS: Organized 
1706 Olive St., St. Louis 3. 1949. Headquarters, Lawrence, Kans. PRES- 
+ SHREVEPORT Organized 1948 Head City ’ ESTEE? 270. Ceseeal, ase 
H fr 1 . ead- 1 0. . G tz, 27 
Gane, ee oct,  . a ge gg Michigae St., Topeka, Kans. ” 20m 
ay. » . eaty, 
175%; Gheovepene 4° La. SECRETARY: wes. @ UNIVERSITY OF TEXAS: Organized 1949. 
Headquarters, Austin, Tex. Meets, First and 
Evans, 617 Ardis Bidg., Shreveport. Third Fonte, PRESI DENT, — - Cee 
@ SOUTH TEXAS: Organized 1938. Head- 360-D Deep Eddy A ts., Austin. SECRETARY, 
Sarsipee -. ie tae ont M. F. Klevar, 1801 N. Congress, Austin. 
NT, > roadwe 2201 exas : 
Ave., Houston. SECRETARY, C. i. Fleming, 3, NIVERSITY OF TORONTO: Organized 
805-A, M & M Blidg., Houston. 1951. pnenqnestens, Toronto, Ont. 
fo - MAN, H Spragg, 35 nee Ave., Aurora, 
e UTHERN CALIFORNIA : Orponined Ont. SECRETAR . J. . G, Blaiklock, 23 Isa- 
1930. Headquarters, Los Angeles, Calif bella St., Toronto 5, ee 
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HOW TO MEASURE 
Bronze Valve Quality 


Patented Alloy 


(Jee, THE LUNKENHEIMER 


research brochure on 
copper-base alloys 


There are as many yardsticks to measure bronze valve quality as there 
are service applications. Each job has its own standard — and that's 
why it’s important to know the basic facts behind the selection of 
valve metals. The new research brochure on “Lunkenheimer Copper- 
Base Alloys” will help you understand how and why valve bronzes 
are chosen for specific services. It will help you measure bronze valve 
quality for your own specific applications. 

Out of the Lunkenheimer research program have come such outstanding 
developments as Stemalloy*, the amazing bronze stem material which 
has actually been tested at more than 300,000 openings and closings — 
with live steam flowing through the lines. Millions are in seryice, and 
not one has ever been returned due to wear failure. 

Lunkenheimer Figure 2125 Bronze Valves cut your maintenance costs 
in many ways. Three basic designs, all in the 125 lb. class, have inter- 
changeable bodies and parts to simplify your stock room problems. 
Check the cross sectional views on this page, and ask your distributor 
or write us direct for Circular 566, describing them in detail. 

Write for copies of the research brochure on Copper-Base Alloys to 
The Lunkenheimer Co., P.O. Box 360-N, Cincinnati 14, Ohio. 


BRONZE @ tRON @ STEEL 


Figure 2128 
Double- Wedge Disc 
Rising Stem 


Figure 2127 
Solid-Wedae Disc 
Rising Stem 


Figure 2129 
Single-Wedge Disc 
Non-Rising Stem 


LW WN NHEIMER 
THE ONE VOOR NAME IN VALVES 
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Air Conditioning Refrigeration 


How compact 


Industrial Heating 


can an air conditioning 
system be? 


That’s what they were asking themselves in Dallas 
back in 1940. There was never any question that 
the new Mercantile National Bank Building would 
be air conditioned. All they asked was how. 

And they asked everybody . . . studied all the 
types of air conditioning installations that could 
be used in a multi-room building. One stood out. 
This all-weather system: 

1. Took from 75 to 85% less space than the 
other systems. 
2. Permitted individual room control of temperature. 


Had no mov ing parts in the room unit. 


3: 
4. Centralized all mechanical elements for 
easier servicing. 


This was the system they selected — the Carrier 
Conduit Weathermaster System. Since then this 
same bank has built two additional buildings — the 
Mercantile Securities Building and the Mercantile 
Commerce Building. 

The Carrier Conduit Weathermaster System 
was selected for both. We think that’s pretty good 
evidence that the owners believe that is the best 
way to air condition a modern office building. 
Carrier Corporation, Syracuse 1, New York. 


Above: Weathermaster unit as installed in executive office. 


Below: the Carrier Centrifugal Refrigerating Machine. 





REALLY GIVES YOU 
SOMETHING EXTRA! 

















RELIEF VALVES diaphragm construction, 


positive controlled cushion reseating with relief 


capacity that meets latest code requirements. 


2 Bieta greater flow, bolted 


bonnet and self-aligning stem disc. 


kK] PACKLESS VALVES still the only Balanced- 


Action valve on the market—no extra cost. 


4D forged brass end caps with integral 


fittings, natural finish, Abso-Dry pressure 


sealed, dispersion tube and extra capacity. 


5 TZ compact and 


strong, self-aligning stem disc. 


c) STRAINERS | forged brass 


end caps with integral fittings, Sold by 
reinforced screen, large filter- Leading Wholesalers 


in , di ion-proof 

dna HENRY VALVE CO. 
Valves - Driers - Strainers - Control Devices and Accessories 
for Refrigeration, Air Conditioning end ladwstrial Applications 


MELROSE PARK, ILL. (CHICAGO SUBURB) 
CABLE: HEVALCO, MELROSE PARK, ILLINOIS 
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>in the First National Bank of Tulsa 


ae 


The selection of the distribution equipment for 

an air conditioning system depends on just two 
factors .. . performance . . . appearance. And two 
good reasons indeed why in Tulsa’s beautiful 

new First National Bank Building there was no 
question about the choice of grilles and registers .. . 
Tri-Flex for supply . . . Aerovane for return. 
Unmatched in performance . . . maximum flexibility 
to meet the most rigid requirements of air 

delivery. Unmatched in appearance . . . styled 

to harmonize with whatever the interior design or 
decor may be. When you specify Tri-Flex 


and Aerovane, you can be sure of the results. 
} 





Engineered Products for Air 
ine Conditioning, Heating and Ventilating 
NEW BRITAIN, CONNECTICUT 
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# 


amount of fresh air to maintain satisfactory air 


Every ventilation system must supply a certain 


quality within the conditioned space. But air 
supplied from the outside must be heated or 
cooled, depending upon the season. Dorex Air 
Recovery reduces the amount of outside air re- 
quired for ventilation . . . thus, substantially less 
heating and cooling equipment is needed, and 
critical materials are saved. 

The thrifty Dorex C Cell is a simple device 
that “manufactures” fresh air from used air by 


passing it through activated carbon — reducing, 


DOREX 
oe Reenety- 


W. B. CONNOR ENGINEERING CORP. 
Danbury, Connecticut 


Air Diffusion « Air Purification « Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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¥ mj, © Make DOREX AIR RECOVERY part of your 
air conditioning or heating installation 


by as much as two-thirds, the amount of outside 
air that has to be taken into the system. 

In dollar savings, this means that every $100 
invested in Dorex Air Recovery should save some 
$400 on original heating and cooling equipment 
...and, in operation, every $1 spent for Dorex 
maintenance should return a $4 saving in run- 
ning costs. These are averages based on 20 years’ 
experience and over 7,000 Dorex installations. 

Let us show you in detail the dollars-and-sense 
value — to you and your customers — of Dorex 
Air Recovery. Mail the coupon today. 


W. B. CONNOR ENGINEERING CORP. 
Dept. A-41, Danbury, Connecticut 


Please send me, without obligation, full 


information on Dorex Air Recovery 


Name 
Position 
Company . 
Street . 


CRs ao ncccncdsenncepenenses 











THE 


ONLY ADJUSTABLE 





SQUARE CEILING OUTLET 


ee eeeevere 
ey 
weer eee eee 
a ee et 
4 eee 0 wes % ike 
i, awe a 
SOPRA 24 Ee ce eb 





AVAILABLE 

IN SEVERAL 
PERFORATION 
PATTERNS 





FOR ACOUSTICAL TILE 
OR PLASTER CEILING 

















— 
women eee ween 


eee eens 


RECESSED OR SURFACE TYPES 


ADJUSTS TO ANY DISTRIBUTION REQUIREMENT 


UNI-FLO Square Ceiling Outlets are adjustable on the 
job and after installation to discharge air in one, two, 
three, or four directions and provide air patterns from 
vertical to horizontal as illustrated. Adjustments are 
easily made internally and do not alter the outward 
appearance of the unit. For ease in system balancing, 


opposed-blade, gang-operated volume controls are 





available. Actual tests in the laboratory and on the 
job prove the superior performance of the UNI-FLO 
Square Ceiling Outlet. 


Write Jor Sulletin F-4728 


BARBER-COLMAN COMPANY, 1224 Rock Street, Rockford, Illinois 
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Iron Fireman 

underfeed stokers 

are available in capacities up 
to 400 boiler horsepower. 


tron Fireman Pneumatic Spreader 
Dries, pre-heats, conveys coal pneu- 
matically. Burns low cost coals effi- 
ciently. Up to 1000 boiler h.p. with 
multiple units for larger boilers. 


tron Fireman Rotary Oi! Burner 
Fires low-cost, heat-rich heavy oils 
Ld & 6) with complete steadiness 
dependability at varying oil 
ae eae Cap. to 500 b.h.p. 


fron Fireman Commercial Gas Burner 
Verticle type is illustrated above. 
Others include — ~ and 
Ring types. Fiexible » easy 

to install. Capacities to 400 b. h.p. 


Here’s a complete COAL HANDLING and 
COMBUSTION SYSTEM — all in one package 


To coal’s basic advantages (low cost and 
availability) Iron Fireman stokers add 
many new ones: 

1. Coal is fed direct from the coal bunker 
or bin without manual handling. 

2. Iron Fireman precision controls are 
extremely accurate and dependable. They 
are capable of automatically adjusting the 
stoker firing rate to the boiler load, even 
when steam demands fluctuate from a 
“stand-by” status to the maximum capacity 
of the boiler. ¢ 
3. Air and fuel are so perfectly propor- 
tioned that the clean, brilliant fuel bed 
produces a maximum amount of heat per 


fuel dollar. 


AUTOMATIC FIRING 
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For further information mail the coupon 
below, or call your local Iron Fireman 
dealer for complete survey of your boiler 
plant. There is no cost or obligation to you. 


IRON FIREMAN MANUFACTURING COMPANY 
3155 West 106th Street, Cleveland 11, Ohio. 
| Please send literature as checked: 
Coal-Flow Stoker } Rotary Oil Burner 
Pneumatic Spreader Stoker Commercial Gas Burner 
Let Iron Fireman engineers help decide Which fuel is 
. best for your plant 


| Name 


Address 


FIREMAN 


EQUIPMENT FOR OIL, GAS, COAL 
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..- here are the reasons why 


[Grant Wilson 
DUX-SULATION 


[ASBESTOS PROTEC EEO) 








is BEST FOR DUCT INSULATION 


1. High thermal and acoustical 
insulating properties ...K factor of 
.27 BTU and sound absorption 
approximately 61%. Integral, woven 





asbestos membrane. 


Easy to handle, easy to install 
correctly, can’t be crushed or cracked, 
springs back to original thickness if 
compressed. Supplied with special glue 


. 


and tape, no ‘“‘fasteners”’ needed. 


Constant insulating values. Can’t 
**powder’’, shift or sift; no thin spots, 
even at corners. No deterioration 

of any kind, no change of any kind. 


Perfect adhesion, flexible, conforms to 
uneven surfaces. Tough enough to be 
installed in the shop and still withstand 
all necessary handling. Not just ‘‘adapted”’ 
ae r Inspect 
for duct work, but specifically engineered Setelten 


for duct application ONLY! yourself! 





Write Grant 
Wilson, Inc. 
141 W. Jackson 
Bivd., Chicago 
4, Winois. 

Ask for Sample 
Kit No. 534-H. 





enseeeeeeeeeeeeOeeeeeerersreseces, 
* "80005 
ee 
ee 
*. 
* 











ASBESTOS and INSULATING... MATERIALS 


IN NEW YORK CITY: Air Conditioning Utilities Co., 8 West 40th Street, New York 18, N. Y., LOngacre 3-4280. 
IN CANADA: Atlas Asbestos Co., ltd., Montreal, Toronto, Winnipeg, Vancouver 
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A WILL-BURT STOKER 


makes a good coal-heat installation 
BETTER 





There is no guess-work when you specify or install 
a Will-Burt stoker. Its design, materials and 
workmanship are the result of 20 years of field 
and engineering experience. 

The effective, trouble-free Will-Burt automatic 
air control is one of the important Will-Burt con- 
tributions to efficient combustion and smoke 
abatement. In fact, Will-Burt originated the 
application of air control to stokers within the 
Will-Burt size range. The Will-Burt air-control 
device has proved its superiority throughout these 
many years. 

The quality which characterizes every detail of 
a Will-Burt stoker insures approval by the buyer 


-BuRT 
ER Witt 
orn, pgoDueT 
rsion 


Gas and oil conve 
burners 


Residentio’ 
heating boilers 


hot-watet 


\ 
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DEPARTMENT 0) 


for him who specifies or installs a Will-Burt. Will- 
Burt stokers build reputations ... year after year 
after year. 

They are available in a full range of sizes, hop- 
per and bin fed, in capacities up to 600 pounds 
per hour. 








THE WILL-BURT COMPANY 


ORRVILLE, OHIO 


\ 





NEW for 


Safety and Economy in Services 


Liquified Petroleum Gas (butane-propane), 
commonly known as “bottle gas”, has become 
a popular domestic fuel, and is now being widely 
used in industry. Piping systems for handling 
these gases must be controlled by valves spe- 
cially designed for this hazardous service. 
196 ns OW.Ge to 2 These new Underwriters’ Approved Jenkins 
Valves for L.P.G. service offer strength and 
cs 2), 7 safety well beyond specified requirements. 
. - They are built to the same quality standards 
fig. 507 Bronze Check that make all Jenkins Valves the economy- 
a wise choice for amy service. 


Where Gate Valves are required for L.P.G. 
service, Jenkins Fig. 270-U offers the proper 
ratings. 

Because of their superior safety features, 
Jenkins L.P.G. Valves are also recommended 
for air, gasoline, oil, and similar services where 

rig, $08 tense Anse exceptionally rugged, specially tested valves 

400 lbs. O.W.G. ! are needed. For complete details and dimen- 

sions, get the new Jenkins L.P.G. Valve folder, 

APPROVED BY UNDERWRITERS’ LABORATORIES, Form 197. Use the coupon. Jenkins Bros., 
100 Park Ave., New York 17, N. Y. 


SPECIAL DESIGN FEATURES 


provide high strength and trouble-free, 
tight closure to meet all tests NKINS 
EXTRA HEAVY, REINFORCED BODY. Liberally proportioned J | . 
construction, with reinforcing rib along center line, and 

heavy lug ends. Will take all ordinary pipe strains without Looe FOR THE OLAMOND MASE 


distortion, and provides a factor of safety far above any 
L.P.G. service needs. L KE S ce te 
CROWNED SEAT Insures tightness required to meet A JENKINS 
N.B.F.U. test of 500 under seat when valve is closed. $064 Wa) 
IMPROVED COMPOSITION DISC Meets every test of L.P.G. 
service. Retains resilience through entire range of liquid Sentient (Frog 
and gaseous phases from -50 F.t0 +150 F. = * ra, 
lubricated material permits spi geno with The complete line of JENKINS LP.G. VALVES are 
minimum i Dependable seal at this point and at described in this new folder. Mail coupon today. 
valve seat is assured without excessive effort on handwheel. 
: JENKINS BROS., 100 PARK AVE., NEW YORK 17 

bevel at bottom of honnet when valve i full open, Please send LP.G. Folder—Form 197 

pressure on packing material. 
ALL OTHER PARTS SPECIALLY DESIGNED and 
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EQUIPMENT DEVELOPMENTS... 


For your convenience in obtaining more information about any of this equip- 
ment, see coupon on this page. Add the new products and companies listed here 
to your Directery Section which you received in your January 1951 Heating, 
Piping & Air Conditioning and thus keep your records of sources of supply 
up to date throughout the year. Single asterisk indicates equipment not listed 


in your Directory Section; double asterisk, equipment and manufacturer not listed 


of the system is an electric resistor which delays the open- 
ing of the solenoid valve for about 4 sec after the burner 
motor starts. This delay permits the burner fan to get up 
to speed before oil is discharged through the nozzle. The 
valve can be installed at any point between the fuel pump 
and the burner nozzle. Because the solenoid is spring 
ioaded, the valve can be mounted in any position and is 
designed to close instantly in the event of power failure. 


Packaged Steam Generator 
HPAC 1—Originally developed for use in connection 
with railway train heating service, the “C-E Recirculation” 
steam generator of Combustion Engineering - Super- 
heater, Inc., 200 Madison Ave., New York 16, is now being 
offered for industrial applications. The generator may 
be fired by light or heavy fuel oil or by natural gas. It 
is available in several sizes for steam capacities from 2800 
up to 6000 lb per hr and for operating pressures up to Scraper Strainers for Pipe Lines 
~~ HPAC 3—In the pipe line scraper strainers of Sarco 
Co., Inc., Empire State Bldg., New York 1, motor driven 
scraper blades rotate like worm gears inside cylindrical 
screens. The rotor blade scrapes off the dirt as it is 
trapped. 

According to the company, advantages include the 
elimination of shut-downs, the labor-consuming job of 
removing and cleaning dirty strainer screens, the elimina- 
tion of the hazard of foreign particles being forced through 
a dirty screen, the fact that a relatively close mesh screen 
may be used, and the removal of solids or scums without 
interruption of flow of any fluid, including paint, tar fuel, 7 
resins, river water, wax, brine, etc. 

According to the company, units are custom-built for? 
almost every installation. 

Two burners are used. For starting, a small “all-on” 
or “all-off’ electrically-ignited burner is operated by a Combustion Safeguard 
pressure limit switch. It is limited to a steam demand of HPAC 4—A new electronic combustion safeguard sys- 
700 Ib per hr, after which a larger burner is cut in and tem for commercial oil burners is available from the con-7 
operated up to maximum rating. Fuel oil and air to the _ trol divisions of General Electric Co., Schenectady 5, N. Y. 
larger burner are adjusted by the combustion control in 


accordance with load demands. Air for combustion is : : 
supplied by a blower and regulated by a damper controlled FOR YOUR CONVENIENCE {4-51} 


by the pressure of fuel oil. The fuel oil pressure is, in i & Air 
hagn. oN. Michigan’ Aves Chicago 2 i 


turn, controlled by the steam pressure. The feedwater 

. _ at avebeos < . ars Please ask the manufacturers to send me more information 
pump, controlled by a float system in the separator drum, bout the a : 
pumps the feedwater to a closed heat exchanger where it numbers in Eyctpmene Developments and Recent Trade Literature 


is preheated by the heat of its exhaust steam. The feed- (Circle each HPAC number in which you are interested) 
water then enters the outlet header and the steam separator, ; 4 5 ‘ ? * 9° 
where it is deaerated. rae es ER ae ee 
Delayed Opening Oil Valve a 
"6 193 (104 105-106 S107 
HPAC 2—A new delayed oil valve, designed to elimi- “a 
nate most causes of sooting in oil fired heating plants and 
designed for use on new eee at 
and existing high pressure es Se saad 
burners, is available from 
Minneapolis - Honeywell 
Regulator Co., 2604 Fourth 
Ave., S., Minneapolis 8. 
In operation, says the 
company, the valve holds up the flow of oil to the burher 
nozzle until the proper air supply is available. The heart 
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The equipment includes a _switch-amplifier-contactor 
unit, a phototube holder, and an electrode holder. Ac- 
cording to the company, the system assures positive pro- 
tection against combustion failure because (1) if the gas 
pilot does not ignite, the oil valve cannot open, and (2) 
if the oil flame does not ignite, the supply of fuel is cut 
off. After cutoff, the motor continues to operate for 30 
sec to purge the nozzle or cup of unburned fuel to prevent 
carbonizing and reduce field servicing. The system is 
then locked against further operation until reset. 


An oil temperature thermostat can be used with the 
circuit in this control to assure satisfactory fuel oil tem- 
perature before the starting cycle begins. When continued 
operation of the burner is prevented by ignition failure, a 
positive lock-out mechanism is actuated and a light on the 
cabinet cover indicates that the equipment has gone to 
lockout. Operation cannot then be resumed until the reset 
button is pushed. 


Vertical Discharge Unit Heater 

HPAC 5—A new vertical discharge unit heater of the 
circular type has been developed by C. A. Dunham Co., 
400 W. Madison St., Chicago 6. 

According to the manufacturer, the circular heating 
element is designed to operate at peak efficiency with a 
minimum number of joint connections. The header de- 
sign and location of supply and return piping on the sides 
of the element are said to permit a simplified piping hook- 
up with relatively few pipe fittings. A slow speed fan is 
used and the motor is rubber mounted. Three types of 
diffusers (an adjustable cone diffuser, three and four 
cone “Anemostats”, and a new radial louver diffuser) are 
available, and the choice of diffusers permits the heater to 
be installed at heights ranging from 9 to 32 ft. 

Capacities of the seven sizes range from 21,700 to 
492,000 Btu per hr under standard conditions. 


Steam Generator 


Unit Heater 


Packaged Steam Generators 

HPAC 6—The 1951 line of “Steam-Pak” packaged 
steam generators of York-Shipley Inc., York, Pa., features 
a new combustion chamber design. 

In all models, from 15 to 250 hp, the flame swirls in a 
circular motion through the combustion chamber. This 
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is said to provide unusual heat absorption and high heat 
transfer and at the same time to form a protective circle of 
preheated air around the flame so as to prevent impinge- 
ment and burning out of the carborundum combustion 
chamber. The swirling flame action, says the company, 
is created by blowing swirling excess air into the chamber 
around the burner. At the center of the combustion cham- 
ber is located a factory-adjusted carborundum ring used to 
regulate the length of the circulating flame by squeezing 
it and drawing excess air into the center. 

Generators are available for low or high pressure steam 
or hot water, and for burning heavy oils, gas or combina- 


tion gas and oil. 


Square Ceiling Air Diffuser 

HPAC 7—A new “Uni-Flo” square ceiling air diffuser 
has been developed by Barber-Colman Co., Rockford, IIl. 

It is designed and sized to match standard acoustical 
tile and to blend with the ceiling pattern. Another model 
of the same outlet has a surface flange making it suitable 
for installation in plaster ceilings. According to the 
company, air supply can be adjusted from vertical to 
horizontal after installation and can be set to discharge 
air in one, two, or three directions or to provide full 360 
deg distribution. None of these adjustments alters the 
outward appearance of the unit, which, without modifica- 
tion, can be used as a return air opening. A variety of 
finishes is available to match installation surroundings. 


Rubber Belt 


Ceiling Air Diffuser 


Rubber Belt with Teeth 

HPAC 8—A new rubber and fabric belt with teeth, 
said to fulfill the need for a power drive which will not 
slip and which will permit split-second precision timing, is 
being marketed by the L. H. Gilmer Div., United States 
Rubber Co., Philadelphia. 

The belt is similar in appearance to a flat belt except 
that it has regularly spaced rubber teeth along its inner 
surface which engage in corresponding grooves in pulleys. 
According to the company, it may be used at speeds up to 
16,000 fpm. It is recommended for use in portable tools, 
for fan belt service, for high speed pumps, and for many 
types of industrial machinery. 

At the present time, production is limited to specifically 
engineered applications. However, the company expects 
to offer a standardized line of stock drives in both heavy 
and light duty constructions. 


Automatic Hidden Arc Welding 


HPAC 9—According to Lincoln Electric Co., Cleve- 
land 1, Ohio, automatic hidden are welding has heretofore 


[Continued on page 192| 
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Lithautl Derigeroud Fane 
THIS SAFE, EFFICIENT WAY 


DeBothezat Bifurcator Roof Ventilators are ideal for exhausting 
abnormally hot air, corrosive, explosive or toxic fumes. Bifurcator 
Roof Ventilators operate with or without ducts. Compact 

and neat in appearance. Motors and fan wheels are readily 
accessible. Available with fan wheels from 12” through 48” in 


diameter, delivering up to 42,000 c.f.m. 








a * 
# 


6 DeBothezat Bifurcator Roof Ventilators provide both air intake 
and exhaust for “push-pull” system of plating tank ventilation 
Photos courtesy of General Electric Company 





HOW THE BIFURCATOR FAN WORKS 
The DeBothezat Bifurcator is a direct motor-driven fan 
with a divided housing. Gases are by-passed around the 


ie 3 motor, which is mounted in a 





separate chamber — open to 
atmosphere but isolated from 
exhaust fumes. Bifurcator Roof 
Ventilators are equipped with 
weatherproof head and mount- 


ing base. 


[4 ( 


—— 
FE | & U R ‘oy We) uv delrseeneniie | —— COMPLETE INFORMATION 


befemaeed «write For 
Address Dept. HP-450 
DE BOTHEZAT FANS DIVISION ras 

American Machine and Metals, Inc., East Moline, Illinois PMR 
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demand 
FHETROIT CERTIFIED 


ONLY DETROIT OFFERS 


TIMED CYCLING 


Gives Your Customers 


Uniform room temperature—con- 
trolled within a fraction of a 
degree @ Elimination of the 


WITH THE } 

ADJUSTABLE AMY aes 

PARALLEL ae 
HEATER... 





velocity, solar radiation, etc. @ 
Geared -to-the-weather heating. 


a turn of a screw 


tailors temperature control 
to fit any installation! 


variations in the electrical load, this remarkable 
thermostat may be used on all types of installa- 
tions and is particularly well adapted to conversion 
burner work where the heating unit is either over 
or under size. In addition, the Timed Cycling Ther- 
mostat eliminates the need to select a special heater 
by giving you one heater adaptable to all jobs. This 


Detroi'’s No. 411-CH Timed Cycling Thermostat is a 
natural for all your new installation and conversion 
jobs. Equipped with an easily adjustable parallel 
heater, the No. 411-CH can be swiftly adapted with 
minimum effort to provide maximum comfort under 
a wide variety of installation conditions. With a 
simple turn of a screw, cycles can be shortened or 





lengthened to fit the specific installation without 
disturbing the factory settings. Because the unique 
Timed Cycling parallel heater is not affected by 


5900 TRUMBULL AVE., DETROIT 8. MICHIGAN 

Division of Amrmcay Raouroe & Stavdard Sasitary cosrosanon 

Canadian Representatives: RAILWAY & ENGINEERING 
SPECIALTIES, LTD.—Montreal, Toronto, Winnipeg 


LUBRICATOR COMPANY 


UX 


ETROIT 


exclusive feature greatly simplifies inventory, instal- 

lation and service problems and assures your cus- 

tomers the utmost in heating comfort. For complete 

information see your D&M wholesaler today. 
Write for Form No. 1545 


DETROIT HEATING AND REFRIGERATION CONTROLS © ENGINE 
SAFETY CONTROLS © FLOAT VALVES AND Olt BURNER EQUIP- 
MENT © DETROIT EXPANSION VALVES AND REFRIGERATION 
ACCESSORIES © STATIONARY AND LOCOMOTIVE LUBRICATORS 
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What a difference a few feet of Ultralite Duct Liner can 


make in heating and air conditioning systems! For Ultralite’s 


ULTRALITE is the duct liner that won’t burn— 

a flexible, resilient, semi-rigid glass fiber insula- ] lass fibers soak hiectionable s 1. red 
tion designed specifically 9s acoustical duct ong glass fibers soak up objectionable sound, reduc@ 
liner. (It also has excellent thermal properties.) 
Ultralite Duct Liner won't break, flake, or chip, 
won't delaminate, won't flake off in air stream. ‘ Wer ; 
You can run it quickly around curves and of Ultralite in the plenum and supply ducts, heating 
corners, fasten it in place with screws and f "(habe Kod 
washers or adhesives. and air conditioning systems can operate at peak efficiency 


FOR WRAPPING OUTSIDE OF DUCTS, use Ultra- 
lite Duct Insulation—it’s as simple as wrapping 


a package! Ultralite Duct Insulation is available P es ee : ‘ , 
plain or with your choice of 4 different vapor sure “the job is right;” try Ultralite on your very next job! 


barrier facings. Use coupon for more details. 


“fan chatter” to a w-h-i-s-p-e-r. With just a few feet 


without disturbing anyone. It costs so little to make 


HP-4 


Please send me ULTRALITE Duct Liner and Duct insulation samples, 
specifications, and catalog A.1.A. File No. 37-D-2. 


Nome 





Company 











GUSTIN-BACON MFG. CO. 


1412 WEST 127TH ST., KANSAS CITY, MO. 
New York Chicago Phikdelphia San! Francisco los Angeles 
Houston Tulsa Ft. Worth 





Wrrrrrirtiettt ttt 
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The Type M Single Stage Double 
Suction Pump illustrated is just 
one of the many in the extensive 
line manufactured by Economy 
Pumps, Inc. This exceptionally 
rugged design is available in 
capacities from 50 to - 30,000 
gallons per minute at heads to 
300 feet. A general purpose 
pump, it is ideally suited to 
general water supply or heavy 
mill service. 


Maintenance expense is held to a 
minimum. Case records show 


when it’s pumps, 


think of Economy 


Economy Pumps operating for 
fifteen to twenty years without re- 
placement of major parts. How- 
ever, should repairs be necessary, 
all parts subject to wear are 
renewable. 


Economy Pumps are tested in ac- 
cordance with the standards of 
the Hydraulic Institute and the 
A. S. M. E. under conditions 
duplicating as nearly as possible 
those encountered in actual 
service. 








Catalog No. A750 gives complete design and 
construction details, also some interesting typical 
examples of performance, as well as handy 3) 
selection tables. Write Dept. C-4 for your copy. 








@o 


Economy Pumps Inc, 


—____SS_S=C SS 
DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 
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i Pee 


you need this new, com- 
pletely revised, up-to-date 
29th Edition of the HEAT- 
ING VENTILATING AIR 
CONDITIONING GUIDE. 
You need it now because 
of the many special fea- 
tures, improvements and 
revisions which have been 
included. 


you will find new special features 





ditioning field 


TYPICAL SECTIONS 


AIR CONTAMINANTS — Shows latest acceptable limits for 
toxic gases. AIR DISTRIBUTION — Iliustrates methods of ob- 
tainin posper air flow and distribution. Formulas for air flow 
and charts for i 1 of probl AIR DUCT DE- 
SIGN — Air friction charts for two. ranges based on recent 
studies of ASHVE Research Laboratory. Method of correcting 
= Pipe pongrmems given. Formulas and tables for circular 
ducts. CODES — Convenient ret- 
erence to 133 Codes and Standards ving source. COOLING 
LOAD — Design data for 315 cities. Lie heat gain tables for 
lass and glass block derived from ASHVE research. Simpli- 
ed method of calculating heat gain oe h walls and rooils. 
DRYING SYSTEMS — Theory of dryin ained Typical or. 
ers illustrated. Methods of drying jeacribed. ribip 
— Basic theory of fluid flow Geougs fre ozzles and orifices. 
esented clearly and concisely COMBUSTION AND 
QUIPMENT — Describes proates of various fuels and 
methods of burning. Gives formulas and menos § 4 ee. 
ing combustion losses. ae ay p— ae poaen AS 1 burn- 
ing equipment | explained. HEA — In- 
cludes basic and i tables for , tA 











building heat loss for typical construction. Data on soil con- 
INSTRUMENT: — 


ductivity included. Outlines methods of 
measurement and instruments used in heating. ventilating and 
air conditioning. OWNING AND OPERATING COsTs — ihowe 
method of establishing actual cost of air conditioning to the 
owner. PANEL HEA iG — Simple of p 

and method of design. Charts simplify calculations.” PuYsi. 
OLOGICAL REACTI 

upon which proper air oaulien for human Tn. A aro 
based. Comfort chart is included. Describes effect of air 
conditioning in preventing and treating disease. GERA- 
TI — Simple p of the d refrigeration cycles, 
and brief treatment of most ly used arrange. 
ments and controls. New table shows factors affecting use of 
various heat sources and sinks Cae se — ~ Simple 


of 
Tables on Properties of Moist Air ‘hen —160 F to +200 F. 


























HERE 


. « the latest inf ation on ign of panel heating systems 
.. the newest up-to-date large size (24 x 32 in.) ASHVE Psychrometric Chart. printed in 2 colors, 
and most reliable Tables on Properties of Moist Air 
. . the latest information on determining solar heat gain and cooling load capacity requirements 
. . the latest accepted data on friction loss in ducts and methods of duct desi 
. the newest ASA symbols for use on drawings of heating, ventilating, air conditioning equipment 
. general information on 50 subjects selected as most important in the heating, ventilating, air con- 


‘ 


YOU NEED 7% GUIDE 1951 


THE NEW EDITION IS READY NOW 


NOW ... 


you should order the new 
1951 Edition of THE GUIDE 
because it has 50 chapters 
of Technical Data — 1048 
pages — 24 pages more 
than previous Editions — 
plus Catalog Data on prod- 
ucts of 263 manufacturers. 


Anyone of these may well be worth the cost of THE GUIDE to you 


and water from —160 F to +212 F. New ASHVE Psychrometric 
Chart included. WARM AIR SYSTEMS — Design of both 
ravity and forced circulation systems presented in simplified 
form. Warm air perimeter systems described. WATER v- 

— New values for per capita water consumption given. 
Mothed outlined for sizing piping for hot and cold water, cool- 
ing water and refrigeration. 


THE MASTER REFERENCE BOOK OF THE 
HEATING AND AIR CONDITIONING 
PROFESSION 

PRICE $7.50 
CLIP AND MAIL TODAY 


THE ee SOCIETY OF HEATING AND VENTILATING 
ENGINEER’ 
51 Madison oe New York 10, WN. Y. 


Enclosed is $7.50 for standard edition of Heating vie Air 
Conditioning Guide 1951; please send me a copy. It is understood 
that | may return it within 10 days, if it is not satistectery, and 
you will refund my money. 

Name 

Firm 

Address 

City and State 





(PLEASE CHECK ONE) 
CONSULTING ENGINEER Sees 
] MANUFACTURING EXECU. ~) UTILI 
TIVE ] GOVERNMENT DEPARTMENTS 
CONTRACTOR wove ovcescogsesescocs 
INDUSTRIAL (State Other Classifications) 
Canada and Foreign Countries Please Remit in_U. S$. Doliars 
Remittance Required With 4g ¥ Enclose [) Check or 


H.P.A.C Nu cop. po amid. 
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In the research laboratories of hospitals, 
clinics, and medical schools throughout 
our country, the lights burn late... as 
scientists constantly strive to halt 
humanity’s greatest enemy—CANCER. 
As the lights continue to burn, the hope 
for a cure grows brighter... here’s why: 
Cancer Research Is Paying Off 
Through research—which you have 
helped to support by donating to the 
American Cancer Society—medical 
science now has new weapons to combat 
this disease more effectively than ever: 
Drugs—there is evidence that a chemical 
treatment for cancer may be perfected. 
Certain drugs will prolong the lives of 
cancer victims... other promising com- 
pounds are being tested. 
hormones, 
has 


Hormones—treatment with 
such as ACTH and Cortisone, 
brought about dramatic, although tem- 
porary, effects in some types of cancer. 
Other hormones have helped control ad- 
vanced cancer of certain organs. 
X-rays—the development of more power- 
ful machines promises to make this form 
of treatment more effective. 
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Isotopes—radioactive chemicals are be- 
coming increasingly useful in treating 
certain rare forms of the disease. 

In addition, surgical technics have 
been improved so much that once hazard- 
ous operations can now be performed 
safely. And progress is being made in 
the development of tests to detect cancer 
in its earliest stages when the chances 
for are Research has made 


cure best. 


Mosk — today 
CANCER _ 


c/ p 1+” —— 
lo pur Maral, Kat & g 
19 0 fee 


... your gift will reach your 


American Cancer Society Division 


these life-saving advances possible. But, 
as long as cancer continues to kill some 
210,000 men, women, and children in our 
country each year, we must keep the 
lights burning in the laboratories! Much 
more research needs to be done before 
cancer can be dealt the final blow! 


Your life—the life of everyone you 
know—is at stake. Give generously to 
the 1951 Cancer Crusade. 


Give To Conquer Cancer 


1 
CANCER, 
care of Your Local Post Office 


Here is my contribution of $_______ ] 


to fight Cancer. 


Name_ 


City__ —Zone___ 


I 

| 

_1 

I 

Address epnitiailindias a 
! 

! 

I 

! 


State_ —- 
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ed 
GET ANY PRODUCTION YOU NEED 
AT SURPRISINGLY LOW COST wiTH 


* EASY-FLO sn SULFOS BRAZING ' 


LOW-TEMPERATURE EASY-FLO AND 
SIL-FOS SILVER ALLOY BRAZING is so 
extremely simple, so fast and so versatile that 
it is just naturally a low-cost process. For the 
same reasons it is readily adapted to give you 
any metal joining production you need, 
whether it’s only a hundred joints a day or 





EASY-FLO and SIL-FOS 
alloys make torch brazing 
so easy that unskilled op- 
erators—men and women— 
can give you fast production 
of top-quality joints after 
only a few hours training. 


thousands. 


You can get the benefit of the inherent 
speed and economy of the process whether you 
join ferrous, non-ferrous or dissimilar metals. 


What's more you can be sure of joints that 
are—exceptionally strong and ductile—liquid 
and gas tight—high in electrical and heat con- 
ductivity — resistant to corrosion — because 
every properly made EASY-FLO and SIL-FOS 
alloy joint has all of these properties. 

The cases illustrated, typify the ready adapt- 
ability of the process which has enabled thou- 
sands of manufacturers to turn out better 
products with big savings in time—labor— 

In the “home made” cost. It will do as much for you. 

turn-table and fixed 

torch set-up above, all B 

operator does is position db 

assemblies with alloy i atieaal and step on pedal. With 


such simple equipment you can speed torch brazing ‘way 
up and make it practically fool-proof. 


ALWAYS USE HANDY FLUX 
with EASY-FLO and SIL-FOS... 


WE ARE READY TO HELP YOU 


With no obligation to you, we will send a 
field engineer to help you determine where 
and how you can use EASY-FLO and SIL-FOS 
brazing to your profit. This man has a wide 





to get the full benefit of the low flow points of 
these alloys which go from 1135°F to 1300°F. At 
1100°F. HANDY FLUX is fully 

liquid and active and dissolves 

practically all refractory oxides, 

chrome oxide included. In addi- 

tion, HANDY FLUX has excel- 

lent cleaning properties and 

washes off readily in hot water 

after brazing. In convenient paste 

form, it is easy to brush on and 

stays put. For details write for _. 

Bulletin No. 9. : 


background of brazing experi- 
ence and can help you all the way 
from joint design through pro- 
duction and operator training. 
For EASY-FLO and SIL-FOS 
brazing facts in print, write today 
for Bulletin 20 and Bulletin 17 
which tells how to braze pipe 
and tubing. 











HANDY & HARMAN 


82 FULTON STREET NEW YORK 38, N. Y. 


BRIDGEPORT, CONN. * CHICAGO, ILL. * LOS ANGELES, CAL. ¢ PROVIDENCE, R. I. * TORONTO, CANADA + AGENTS IN PRINCIPAL CITIES 
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but - pore 
and 
Service Mi me 


Thermo-Anemometer 


Therm 

A coun 
checking 
baseboard 
convector 


with Quick, Precise 
Low Air Flow Readings! 


low air velocities can 





Time spent in checking and adjusting 
for a large part of the cost of any installation or service job. The 
fastest and surest way to measure air velocities in the lower 
ranges is with the Alnor Thermo-A ter. With lab ¥ 
accuracy this direct reading, self-contained instrument makes pos- 
sible extremely precise readings—as low as 5 f.p.m. Drafts within 
occupied rooms .. . flow from convectors, grilles, registers . . . air 
flow in refrigerated spaces . . . these and many more are ideal uses 
for this compact, portable instrument. Send for complete details. 








ILLINOIS TESTING LABORATORIES, INC. 
Chicago 10, Illinois 


Ulineis Testing Laboratories, Inc. 

Room 513, 420 N. LaSalle St., Chicago 10, Il. 
0 Send bulletin 913 

© Heve an Alnor representative call 


{Continued from page 184] 


been limited in application to jobs where the joint to be 
welded is in position for downhand welding. A new 
process, developed by the company, is said to remove this 
limitation and to extend the advantages of automatic 
hidden are welding. 

Referred to as “3 o’clock” welding, the new process 
is said to greatly reduce the cost of welding and to ex- 
pand the possibilities for the application of hidden arc 
techniques. Because joints can be positioned horizontally, 
welds from both sides of the joint can be made simultane- 
ously. In addition, relatively small electrode wire is 
used. 

The process is said to be ideal for numerous applica- 
tions, including the fabrication of pipe and storage tanks. 


Pipe Line Gate Valves 

HPAC 10—Crane Co., 836 S. Michigan Ave., 
5, has developed a new line of class 600 cast steel pipe 
line gate valves designed to assure maximum flow-through 


Chicago 


with the least possible restriction. 

Working parts are completely enclosed and packed in 
grease. The double-seating design is said to virtually 
eliminate seat erosion, and in open ‘or closed positions, 
the seating surfaces are entirely sealed off from flow. Ac- 
cording to the company, the passageway as formed by the 
double-seating double disc, is smooth and without pockets 
so that turbulence is avoided. 

Valves are made in “Ful-Way” 
with flanged or butt-welding ends. They 
plicable standards for the 600 Ib pressure class listed by 
the ASA and API. Venturi valves are recommended only 
for gas service. Others are recommended for handling 
crude oil, finished products, or gas. 


and venturi patterns, 
conform to ap- 


Splashproof Motors 


HPAC 11—Westinghouse Electric 
2099, Pittsburgh 30, is offering new “Life-Line” 
proof motors designed for applications such as in the food 
industry where splashing or hosing down conditions exceed 
NEMA standards for splashproofing. 

These motors incorporate gasketed cast iron conduit 
boxes with provision for attaching waterproof conduit. 
Motor windings are given multiple dips and bakes in 
moisture-resistant thermoset varnish. Baffles inside the 
rear splashproof hood are used to prevent water creeping 
up inside the hood. Neoprene seals on the shaft outside 
the splashproof housing are used to give protection against 
water into the bearing housing, even 
For added protection, 


Corp., P. O. Box 
splash- 


the entrance of the 
under severe hosing operations. 
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MU LIE A 
Oil Burners , 


In commercial and industrial buildings 
throughout the country — wherever the 
finest heavy oil burning equipment is de- 
sired—you'll find ACE UNIFLOW Oil 
Burners . 
At the Greenwich (Conn.) High School, 
three ACE UNIFLOW Oil Burners were 
selected by the Board of Education for 
the unusual installation shown here. To 
eliminate the need for raising the boilers, Three ACE UNIFLOW Oli Burners installed 
because of an unsatisfactory water con- at Greenwich High School, Greenwich, Conn. 


dition, water wall furnace extensions Albert Fentzlaft — gi , 
i t. 
were i. Merit Oil Heating Corp., Mt. Vernon, N. Y., Contractors. 


This installation, designed and super- 
vised by the ACE distributor for Con- 
necticut—Arthur C. Beningson, of Stamford—is just one of the 
many applications of ACE UNIFLOW Oil Burners where their 
outstanding performance and dependability insure finest value Type DREH fully-automatic, direct 
drive Ace Uniflow Oil Burner 


in heavy oil burning equipment. , : 
with electric-gas 
i ignition. 





TEN SIZES GIVE FOLLOWING RANGE OF CAPACITIES 
Gallons Boiler Square Feet 
Per Hour H. P. Steam Rad. 
Minimum 4 12 1,600 
Maximum 165 500 66,000 
































ARCHITECTS, ENGINEERS AND DEALERS 


Manufacturing horizontal rotary oil burners is our 
ONLY business — not a side line. Our entire efforts have 
been, and will continue to be, devoted to the design. 
engineering and sale of heavy fuel oil burning equipment 
through authorized dealers. 


An Ace manual for architects and engineers is yours 
for the asking. Get full details on Ace Uniflow Oil Burn- 


ers today. 


ACE ENGINEERING COMPANY 


1435 WEST 15th STREET * CHICAGO 8&8, ILLINOIS 








Heating. Piping & Air Conditioning, April 1951 











Easy to Cut 


ect Threads 
with these 


RIiBE.IDs 


Thread '/g” to 2” 

pipe in a jiffy with 
these small 
ratchet dies 





@ The handy threaders that give you smooth per- 
fect threads—extra fast and easy! Quick get-ready 
—just snap in the size die head you want and start 
threading. Die heads snap in from either side—can’t 
fall out. Dies are precision-cut of fine tool steel. No 
special dies needed for close-to-wall work. Ask your 
supply house for work-saver RIGID No. OOR, 
ly” to 1”; No. 111R, 4%” to 14”; No. 12R, 4” to 
2”’—free carriers with sets. 


. Work-Saver Pipe Tools 


grease seals are located between the outer periphery of the 
brackets and the splashproof hoods. 

Motors, available in frames 326 and smaller, incor- 
porate prelubricated ball bearings. 


Air Conditioning Equipment 

HPAC 12—Carrier Corp., Syracuse, N. Y., is now pro- 
| ducing a complete line of new or improved air condition- 
| ing products — within the present limitations of the na- 
tional defense program and with some models being 
produced only on defense orders. 

The company’s dealer line includes three instead of six 
models of room air conditioners, five packaged “Weather- 
makers” in sizes ranging frem 3 to 15 hp, evaporative 
condensers in expanded capacities, a now completely port- 
able “Humidry” for removing moisture in damp spaces, 
a new model cooling tower, a wide range of reciprocating 
compressors, and commercial air conditioning units up 


| 


to 75 hp. 

A new line of compact hermetic condensing units in the 
3, 5 and 714 hp range will be produced on defense orders 
only. Further savings in scarce materials will be achieved 
through the elimination of certain models using a high 


proportion of critical metals and by increasing unit ca- 





pacity in others. 


Window Sill Radiator 

HPAC 13—Introduced at the recent 10th International 
Heating, Ventilating & Air Conditioning Exposition, the 
new “Sil-Type” radiator of Rittling Corp., Rand Bldg., 
Buffalo, N. Y., is recommended for use in schools, apart- 
ments, offices, and other buildings featuring continuous 
sash construction. 











Constructed of rust-resistant metal with a prime coat, 
the units are available in virtually any sill depth or height. 
According to the company, the radiator may be used to 
provide temporary heat. It provides a window sill and 
becomes the finished wall under the windows, thus elimi- 
nating a considerable amount of plastering and wall finish- 
ing. 

Designed to combine radiant and convected heat, it in- 
corporates heating elements utilizing steel fins mechani- 
cally bonded to seamless steel tubing. 


Tungsten Electrodes 
HPAC 14—New said to 
inert-arc welding costs, have been developed by the weld- 
ing divisions of General Electric Co., Fitchburg, Mass 
Major applications of the new “Hi-Thoria” electrodes, 
says the company, will be for inert-are welding with direct 


tungsten electrodes, reduce 
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current, straight polarity using either argon or helium gas. 
This type is usually used to weld mild steel, stainless 
steel, copper, and various alloys. 

According to the manufacturer, the electrodes will 
produce a stable arc over a relatively wide range of cur- 
rents and will resist contamination by weld metal. 


Submersible Pump 
HPAC 15—The new submersible pump of Fairbanks, 
Morse & Co., 600 S. Michigan Ave., Chicago 5, is a self 
priming, deep well pump installed below the 
water level. It is water cooled and water lubri- 
cated. 

The unit is designed to deliver “unusually 
high” capacities at settings in excess of 70 ft 
with well diameters of 4 in. and larger. Prim- 
ing is never required, as all operating elements 
are under water. The and pump are 
assembled in a tubular frame and the motor 
The motor 


motor 


embodies a sealed rotor and stator. 

relay and capacitor are located in a control 

box above ground. Impellers operate on a 
stainless steel shaft and rotate in rubber bearings. Unde- 
sirable motor noise and vibration, says the company, are 
eliminated because the entire pumping unit operates under 
water. 


Packaged Air Conditioning Units 


HPAC 16—The new line of packaged air conditioning 
units of Baker Refrigeration Corp., Sound Windham, Me., 
incorporates a number of design changes. 


Said to feature greater cooling efficiency in a more 
compact design, the new line is built in capacities of 3, 
5, 714 and 10 tons. Overall height has been substantially 
reduced in each model and unusually quiet operation is 
said to be assured by the use of vibration-eliminating 
spring compressor mountings. According to the company, 
cooling efficiency has been increased through a new cool- 
ing coil in the compressor compartment to dissipate heat. 
New water and drain connections are used and models may 
be obtained with either open type or hermetic compressors. 


Packaged Conditioner 


Cooling Towers 
HPAC 17—Binks Mfg. Co., : 


12, is now offering new and improved “Dry-Fan” cooling 


3122 Carroll Ave., Chicago 


towers. : 

Of the blower type, these towers are manufactured iff 
two models. The 2-B series is a single fan unit available 
in nine sizes with capacities ranging from 3 to 30 tons of 
refrigeration, The 2-BB series towers are equipped witht 


- - 





For nearly hall a century 
Meating Engineers and Contractors 
have found that 


st / 
ou can sell and install Hae with ( “onfidence! 
: PE 





With confidence that they will really save oil, and that their operating 
and maintenance costs will be low. Every burner we produce has been 
engineered to give that kind of service. 


THERE'S A JOHNSON BURNER 
BUILT and ENGINEERED TO MEET 
EVERY HEATING NEED 

of We've been building oil burners for 48 years. From the first, we have 
aimed at producing more heat from less oil. All our accumulated ex- 
perience, all our engineering skill has been concentrated on that goal. 
It’s little wonder that the long-term performance of our burners is 
hard to equal . . . and that heating experts, the world over, have come 
to think of “Johnson Oil Burners” as one of the great names in the 
industry. 


HOMES 
HOSPITALS 
HOTELS 
SCHOOLS 
CHURCHES 
SKYSCRAPERS 
FACTORIES 
STORES 


You'll find it’s a good name to remember when you want heating 
equipment on which you may safely depend. There's a Johnson 
Burner for every need. We will gladly cooperate with detailed 
information. 


S. T. JOHNSON COMPANY 1. ae 
ui - 


940 Arlington Avenue, Oakland 8, Calif. 
401 No. Broad Street, Philadelphia 8, Pa. 


+ + + + HH HH 
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CLOSE—BUT NO 
CHATTERING 


New A-€C voltage-sensitive re- 
lay makes ideal safety device 


Bulletin 401 describes how voltage differential between 
pick-up and drop-out can be set at 10% (5% on special 
order) —without chattering—on Ward Leonard’s new a-c 
magnetic relay. 

Designed for safeguarding single phase a-c motors 
(such as on washing machines, oil burners, etc.) against 
burn-out caused by low voltage, the 401 relay is also ideal 
for a-c lighting and power bus transfer, voltage regulat- 
ing, etc. 

A small saturable reactor, connected in series with the 
relay coil, acts as a variable impedance, varying with 
voltage drop. Since it is the major impedance in the circuit, 
wide current variations through the coil can be obtained 
with small line voltage variations. 

Being a power-type relay, it provides good contact, 
good make-and-break. Write for Bulletin 401. WARD 
LEONARD ELECTRIC Co., 24 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
BR eealO- E ryineered Contiols Since 1892 


re RS + RHEOSTA + RELAYS + CONTROL DEVICES 





\ 


two double inlet squirrel cage blowers and are offered in 
four sizes with capacities from 32 to 60 tons. 

Air enters the cooling towers at the bottom and is ex- 
hausted through redwood drift eliminators at the top. 
For indoor installations, special adaptor hoods are availa- 
ble for the top of the tower. These are designed to simpli- 
fy the connection of exhaust ducts. All units incorporate 
the company’s “Rotojet” spray nozzles which are said to 
assure fine fluid break-up for maximum heat transfer. 


Flow Regulating Valves 

HPAC 18—The new type VIO valves developed by 
Swartwout 18511 Euclid Ave., Cleve- 
land 12, are designed to handle steam and 
water at high pressure drops, and especially 


( i 


flashing condensate. Uses are said to in- 
clude drainage for heaters, evaporator coils, 


flash tanks, 
heaters, boiler blowdown, feed pump recir- 


process systems, subcooled 
culation and other severe conditions where 
high velocity impingement is encountered. 

All internal parts of the valve are made 
and the unit 
gradually 


features 2 
expanded 


of stainless steel 


scroll inlet and a 

straight outlet to eliminate direct impinge- 
ment and resulting corrosion-erosion effects. Valves are 
supplied in seven pipe sizes ranging from 1 to 4 in. All 
sizes can be furnished in 150 to 600 psi standards with 900 


to 1500 and 2500 psi standards also available. 


Wound Rotor Motors 
HPAC 19—FElectric Machinery Mfe.. Co.. 1331 Tyle: 


St., N.E., Minneapolis 13, has developed a new line of 
heavy duty, wound rotor induction motors. 

These units provide variable speed drive and are said 
to be advantageous for applications requiring high start- 
ing torque and low starting current, or long acceleration 
periods. 

Built in ratings from 30 to 1500 hp, drip-proof con- 
struction is furnished as standard. Splashproof or en- 
The 
fabricated steel frame is said to feature high physical im- 
pact strength and crackproof steel-bar feet. Motors are 
available with either ball or split-sleeve type bearings. 


closed forced-ventilation models are also available. 


os 


Above: Motor; Right 


Combination Joists, Panel Heating Coils 
HPAC 20** 


“Fluid Joists” differ from standard metal 


| joists in that common black pipe is used for the bottom 


chord member and serves to conduct a heating fluid as 
The 
new joists have been developed by Fred J. Fricke, struc- 
tural engineer of 4404 Avenida Estrellita, Albuquerque, 


N. M. ’ 


well as to support the roof or floor structure above. 
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According to Mr. Fricke, these joists should cost about 


the same as standard metal fabricated joists, and the cost | 


of the end connection loops, the pipe supplying the feed 
and return lines, plus the boiler and automatic controls 
would normally be the only direct cost chargeable to the 
heating system. The connecting loops are welded after the 
joists are placed in position. In the illustration, the joists 
were left exposed for test and demonstration purposes. 


Direct Fired Heaters 


HPAC 21*—Struthers Wells Corp., Warren, Pa., is 

offering a standard line of direct fired heaters with ca- 

pacities from 100,000 to 15,000,000 Btu 

per hr. Units are designed for a wide 

range of applications, including indirect 

circulating heating using heat transfer 

mediums, as well as for direct heating of 

vapors and liquids. Temperatures range 
to 750 F or above. 

Automatic control systems are available, 
as are completely engineered systems (in- 
cluding all necessary equipment). 

Units are recommended for use where a 
process requires heat at temperatures 
above the existing steam supply, where operation may be 
improved or speeded up by higher temperatures, and where 


it is desirable to supplement existing boiler capacity. 


Electronic Control for Heating Systems 

HPAC 22—All control panels now being manufactured 
for the steam heating systems of C. A. Dunham Co., 400 
W. Madison St., Chicago 6, are equipped with the RST- 
EA-A electronic amplifier. The amplifier, which indicates 
and controls temperature changes, replaces a galvanom- 
eter as nerve center for the panel. 

Advantages are said to include improved reliability of 
operation because of fewer parts and lower maintenance 
The new control is located in the lower center 
portion of the control panel shown in the illustration. 


costs. 


Above: Thermal Insulation 


Left: Heating Control Panel 


Thermal Insulation 

HPAC 23—With the recent addition of curved block 
to its line of heat insulation, Kaylo Div., Owens-Illinois 
Glass Co., Box 1035, Toledo 1, Ohio, is offering an un- 
usually complete range of sizes and thicknesses. The range 
covers tubes and pipes from 14 in. in diameter to 72 in. 
and vessels up to 60 ft. 

Made of hydrous calcium silicate for use at temperatures 
up to 1200 F, insulation is made in standard sizes of block 
and in thicknesses from 1 to 6 in. for flat surface insvla- 
tion. As preformed pipe covering, it is made in sectional 
form (two p‘eces to the circumference) for all standard 
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PEANUTS ARE 
GREAT FOR ELEPHANTS 


but Air Conditioning Dealers 
thrive on Profits 


xkkke 


TYPHOON 


No wringing of hands or 
crying in their beer by 
Typhoon dealers. They 
make money on air condi- 
tioning—year in, year out. 
For Typhoon’s policy is: 
“every dealer must pros- 
per.” And Typhoon makes 
good on this policy with a 
brass tacks program that 
brings in more dollars for 
dealers. 


SEN ries ) lip ees ee aa 


j trpHoon 5-Way pProrirs PLAN 


pa 


Typhoon delivers 
air conditioning at 
the lowest dollar cost 


Typhoon, America’s 
No. 1 specialist in 


packaged air condition- 
ers, brings you the most 
complete line of units in 
the quick-profit range 
— 1%4-2-3-5-744-8-10- 
15 and 20-tons. There's 
a size for every job! 


Typhoon units are 

engineered to de- 
liver full rated capacity 
even after years of hard 
service. This means 
minimum servicing, 
maximum profits and 
good will. 


per ton capacity—value 
that means full markup 
for you. 


Typhoon district 

managers give you 
100% sales cooperation, 
with practical in-the- 
field training for your 
sales force. 


Typhoon units are 

backed by 42 years 
of experience in the air 
cooling field . . . and by 
an advertising and pro- 
motion program that 
produces a steady flow 
of leads for you. 





Want to know about the finest dealer setup 
in the business? Write us today. 


794 UNION STREET, BROOKLYN 15, NEW YORK 











(@BYCLOTHERM 


Y/ STEAM GENERATORS 


Factories, Public Buildings, Institutions 
all over America are finding out what 
the U. S. Navy discovered during the 
last war: CYCLOTHERM'S Cyclonic 
Combustion Steam Generators do a 
BETTER job, quicker and cheaper. 


Proof of this statement and why it is true 
may be had by writing the Cyclotherm 
Corporation directly or check your phone 
book for your local Cyclotherm office. 


Boilers designed for oil or gas. From 18 thru 
500 h.p., 15 to 200 Ibs. operating pressure. 


For further information, write Dept. N 


CYCLOTHERM CORP., osweco, ».». 


tube or pipe diameters from 1/, in. to 12 in.; tri-segmental 
form (three pieces to the circumference) for pipes and 
tubes up to 23 in.; quad-segmental (four pieces to the cir- 
cumference) for pipes and tubes up to 41 in.; K-segmental 
(curved pieces 18 in. wide) for pipes and tubes up to 
72 in.; and curved block nominally 18 in. wide for large 
vessels up to 60 ft in diameter. For diameters larger 
than 60 ft, flat block is used. 

All pipe covering is made to simplified dimensional 
standards so that outside diameters of the coverings cor- 
respond to the outside diameters of standard pipes. The 
pipe coverings, therefore, can be nested. 


Substation Power Packs 


HPAC 24—A new “midget” load center unit substa- 
tion specially designed for low voltage, regulated a-c 
lighting and power service in factories and laboratories 
has been developed by the unit equipment division of 
General Electric Co., Schenectady 5, N. Y. 

Called an “Inductrol” power pack, the unit incorporates 
in one steel housing an air circuit breaker, a dry type 
transformer, and an air cooled induction regulator. The 
new pack is available in either single or three phase 
ratings, has a capacity ranging from 15 to 100 kva, and 
is used to bring power to the load area at relatively high 
voltage (with substantial savings in cable). It is also 
used to reduce the voltage to the value required at the load 
center and to automatically maintain the reduced voltage. 

The unit is recommended for use in connection with 
lighting, resistance heating and infrared heating equip- 
ment, electronic apparatus and precision instruments and 
control circuits. 


Substation Power Unit Cylinder Valve 


Hydraulic Cylinder Valves 


HPAC 25**—A line of valves for actuating air to hy- 
draulic cylinders has been introduced by Ledeen Mfg. 
Co., 1602 S. San Pedro St., Los Angeles 15. 

Units embody rotating discs and are available in 14 
different models for five different cycles in six sizes and 
may be used for controlling the flow of air, oil or water. 
Hand-operated valves turn 45 deg each way from neutral, 
and foot operated valves turn 15 deg each way from 
neutral. 

Finger or solenoid operated valves are actuated by two 
poppets which are depressed about 14 in. A _ pinion 
mounted on the stem of the valve disc is rotated by a 
rack-shaped piston, subjected to air pressure on both sides. 
Depressing one poppet exhausts the air from that side of 
the piston; the air pressure on the other side forces the 
piston to move to the opposite position, rotating the valve 
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disc 90 deg and reversing the flow through the ports to 
the cylinder. 


Window Sill Room Conditioner 


HPAC 26**—American Stove Co., 1641 S. Kingshigh- | 


way Blvd., St. Louis 10, manufacturer of gas ranges, is 


now producing a 34 ton window sill type room air con- | 


ditioner. 

Styled in walnut finish, the unit is designed to cool, 
dehumidify, circulate, ventilate, and filter air in rooms 
having an area up to 400 sq ft. 

Because of limited supplies, the unit is being introduced 


under a selective marketing plan in the southeastern and | 


southwestern states only. 


WE HEAR THAT... 


HOWARD COONLEY, a director and retired board | 
chairman of Walworth Co., a director of Link-Belt Co., | 
and a director and past president of the National Associa- | 
tion of Manufacturers, was honored at the recent National | 
Standardization Conference as the industrial executive who | 
has contributed most to the country’s economy through | 
standardization. The occasion was the first award of the | 
Howard Coonley Medal, established by the AMERICAN | 
STANDARDS ASSOCIATION. He is now serving as | 


conservation consultant with the National Security Re- 
sources Board. 


REYNOLDS METALS CO., Louisville, Ky., is building 


an $80 million aluminum reduction plant in the Corpus 
Christi area which will have the capacity to produce 
150,000,000 Ib of aluminum pig annually. Operation is 
expected to begin by the end of the year and about 600 
people will be employed at this plant. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., has 


expanded the engineering personnel and departmental | 


facilities of its valve division at Philadelphia by 400 per- 
cent. The expansion is part of a program which includes 
research into and development of new industrial valve 
designs. 


For “making the most effective use of advertising space 
in business papers last year”, LADISH CO., Cudahy, Wis., 
was among the 52 winners of 800 entries in a contest 
sponsored by the Associated Business Publications. The 
award was presented earlier this month. M. S. KACHIGAN 
is advertising manager of the company and R. F. BEERY 


is the account executive of the agency, CRAMER. | 
KRASSELT CO. The advertising was carried in HPAC, | 


A new Chicago district office has been established by 


HAGAN CORP., Pittsburgh, and its subsidiaries, HALL 


LABORATORIES, INC., CALGON, INC., and BUROMIN | 


CO. The office is located in the Monadnock Bldg., 53 W. 
Jackson Blvd. The corporation was formerly represented 
in Chicago by Burke & Colston. 


WORTHINGTON PUMP AND MACHINERY CORP.. 
Harrison, N. J., has purchased the plant and equipment 
of NATIONAL TRANSIT PUMP & MACHINE CORP., 
Oil City, Pa. Miscellaneous overflow from Worthington’s 
other factories will be diverted to this plant which includes 
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WEBSTER 
KINETIC’ BURNER 


For Low Pressure Gas 


The Webster Kinetic consists of a multiplicity of 
full venturi mixers with flame retention nozzles. 
These are assembled in a metal casing complete 
with pilot and louvre. It may be used with 
natural, mixed or liquefied petroleum gases. 
Standby oil burners may be used when desired. 
As a multiple head assembly it is available in 
25 standard sizes of from 4 heads to 48 heads, 
and can be supplied in any size or shape. 
Natural gas input ratings from 560,000 Btu/hr to 
6,720,000 Btu/hr at 4” we. 

For complete information request Series B8 Bul- 
letins. 


WEBSTER 
SERIES F 600 BURNER 


For Low Pressure Gas 


Designed for LOW GAS PRESSURE 
INTERCHANGEABLE PORTS 
RADIANT fire brick top 

NO COMBUSTION CHAMBER required 
Will NOT VIBRATE 


INTEGRALLY MOUNTED pilots 


*TRADEMARK 


The WEBSTER ENGINEERING COMPANY 


Division of SURFACE COMBUSTION CORPORATION. 7 0 








BASEBOARD RADIATION AT ITS BEST 


_ ...THAT's BROWN BAYCE HEET 


-—-_ 
Gaseboard 


Fz 


4 
7 tn 


The Smart Looking ABluminum 


TILL ee yy ae 


, NEW YORK 


FOREST HILLS 





an iron, steel, and brass foundry, a pattern shop, and a 
forge shop, machine shops, an assembly floor, test facili- 


ties, etc. 


E. F. DREW & CO., INC., New York 10, N. Y., is con- 
ducting its series of water courses in New Haven, Conn., 
the 10th, 17th, and 24th of this month. Meetings will be 
held in the Mason Laboratory of Mechanical Engineering, 
Yale University. Classes consist of a series of discussions 
on various phases of water treatment. 


Plans are now under way for the construction of a 
seamless tube mill at the South Chicago works of REPUB- 
LIC STEEL CORP., Cleveland. The mill will enable the 
company to produce in excess of 150,000 tons of seamless 
tubular products per year, and it is expected to be in op- 
eration by April 1952. 


The 1950 sales of IRON FIREMAN MFG. CO., Cleve- 
land, climbed to $16,850,102 — the highest peak in its 
peacetime history. This is a 40 percent increase over 
1949 and topped the previous record year of 1948, when 
sales totaled $13,227,167. According to the company, the 
increase was due primarily to substantial gains in the 
sales of gas and oil heating equipment. 


TRION, INC., McKees Rocks, Pa., is in the process of 
an extensive expansion program covering both its organi- 
zation and facilities Recently 12 foreign students 
from nine different countries and four continents were 
presented with graduation certificates by WORTHINGTON 
PUMP AND MACHINERY CORP., Harrison, N. J. These 


students, who are graduate engineers, completed a four 
months’ training course. 


In a move necessitated by expanding operations, 
UNITED STATES AIR CONDITIONING CORP., Mir- 
neapolis, has leased approximately 40,000 sq ft of indus- 
trial space in the Twin Cities for manufacturing and ster- 

PYLE-NATIONAL CO., Chicago. 
has completed construction of two new additions and 
building changes to its main manufacturing plant. The 
new facilities are expected to substantially increase manu- 
facturing, maintenance and warehousing operations. 


DIAMOND IRON WORKS, INC., Minneapolis, has pur- 
chased the “Stokol” line of stokers from AJRTEMP DIV. 
CHRYSLER CORP. The purchase was made to offer 
better service to distributors and dealers and to expand 
existing distribution outlets. The name “Diamond Stokol” 
will identify all future merchandising efforts on behalf of 
Diamond stokers. 


CENTURY ELECTRIC CO.. St. Louis. has moved its 
branch office from Rochester, N. Y., to 814 Syracuse- 
Kemper Bldg., 224 Harrison St., Syracuse, N. Y. The 
move was made to better serve customers in the Rochester- 
Syracuse area. LLOYD H. DOWNING, district sales 


manager, is in charge of the office. 

Principles of Automatic Control is a 16 mm sound and 
color movie prepared by the INSTRUMENT SOCIETY 
OF AMERICA, 921 Ridge Ave., Pittsburgh 12. With a 


Heating, Piping & Air Conditioning, April 1951 





running time of 55 min, it is one of the society’s educational 


projects and is designed to help students, technical person- | 


nel, instrument mechanics, production supervisors and 
operators. It is available for engineering groups, schools, 


etc. 


A new series of educational shows, offered by PENN 
ELECTRIC SWITCH CO., Goshen, Ind.,.as a service to 


heating and refrigeration engineers and servicemen, begins 


in Memphis the 9th of this month and travels throughout | 


the southern and southeastern states. This show was 


created to give a dramatic visual demonstration in the | 
use, construction, installation, and servicing of automatic | 


controls. 


SCHUTTE AND KOERTING CO. has moved its offices | 


and plant to Cornwells Heights, Bucks County, Pa. The 
new facilities are located about 20 miles from Philadel- 
WNUs cc bene CONOFLOW CORP., Philadelphia, has ap- 
pointed J. R. SIMPSON & CO., 600 S. Michigan Ave., 


Chicago, a new representative operating in Illinois, Indi- 


ana, and Wisconsin. 


GEORGE F. BERTRAND CO., 12 S. 12th St., Philadel- ; 


phia, is the new exclusive representative in eastern 


Pennsylvania, southern New Jersey, and Delaware for | 


BALTIMORE AIRCOIL CO., INC., Baltimore. G. V. 
SUTFIN CO., 4267 Delridge Dr., Cincinnati, is now ex- 
clusive representative in southwestern Ohio, northeastern 
Kentucky and southeastern Indiana. 


A new series of week-long classes for men in the metal 
industries is now under way and is sponsored by the 
educational department of EUTECTIC WELDING AL- 
LOYS CORP., 40 Worth St., New York 13. Remaining 
are scheduled to start the 16th of this month and 


classes 
Instruction includes practical 


the 14th of next month. 
applications in the joining, welding, brazing, overlaying, 
and cutting of virtually all metals. 


COAST PIPE 
San Jose, Calif., is a newly named jobber for C. A. 
DUNHAM CO., Chicago, and will serve the central Cali- 
fornia area. 
branch offices in Oakland, Sacramento 
Stockton, Santa Rosa, and Berkeley. has been appointed a 
stocking jobber and will cover the central and northern 


California area. 


The new Dunham sales representative for Louisiana 
and southern Mississippi is SOUTHERN HEATER CORP., 
New Orleans T. J. OBRIEN ENGINEERING 
CO., Memphis, Tenn., has been active in refrigeration and 
air conditioning engineering since 1930. The firm is now 


representing ACME INDUSTRIES, INC., Jackson, Mich. 


The new industrial and electronic sales representative | 


in the Kansas City area for ¥W ARD LEONARD ELECTRIC | 


CO., Mt. Vernon, N. Y., is MAURY E. BETTIS CO., 3319 
Gillham Rd., Kansas City 3, AMERICAN 
COOLAIR CORP., Jacksonville, Fla., is “mobilizing for 
defense” through an expanded training program designed 
to familiarize dealers and distributors with applications 


of company products. 
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AND SUPPLY CO., San Francisco and 


TAY-HOLBROOK CO., San Francisco, with | 
Fresno, San Jose, | 


For day in, day out 


DEPENDABILITY 


you can’t beat a 


GOVERNAIK 


COMPLETELY PACKAGED 
AIR CONDITIONER 


PAT, NO. 2,297,928 


Name your job... any air conditioning job 
requiring from 3 to 50 tons... and you'll find 
that you can’t beat a Governair system for day 
in, day out dependability. 

Governair Packaged Air Conditioners are 
designed to operate at peak efficiency—with all 
parts precision-matched to work together. And 
they’re built to give years and years of low-cost, 
trouble-free service. 

Choose Governair...and you choose the best! 

“> ww 
jp 


UNIT BLAST COILS 
COOLERS FOR HEATING 
AND COOLING 


COOLING 
TOWERS 


Vv. vi 
AIR CONDITIONERS CONDENSERS 
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lity Plant 
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€ c 
renite Cturag) 
r 
Maste Piece 


EXPANSION 

JOINTS ... 

assure long, 
trouble-free life .. . 
an engineering 
masterpiece 








Leading utilities are erecting ultra-modern power plants 
which are both designed and engineered for tomorrow. The 
structures represent the very latest trends in functional design 

. and the steam distribution systems must be engineered 
to oe with maximum efficiency. As you would expect, 
Badger Corrugated Packless Expansion Joints, constructed 
to the famous Directed-Flexing Self-Equalizing design are 
first choice with these forward-looking utilities. 

7 7 7 7 * 
What's the reason you find Badger Expansion Joints specified 
on important jobs? Because engineers have learned from years of 
experience to put their faith in the performance of Badger Joints 
° - performance that’s a result of construction features like 
these: 
@ Directed-Flexing Self-Equalizing rings . progressively con- 
trol the movement of ¢ all-curve corrugations. 

@ Packless . . . pressure-tight single tube — requires no main- 
tenance. 

@ Compact . . . approximately the size of flanged fitting. 

@ Special forming . . . no structure-weakening stresses. 

@ Controlled heat treating . . . assures long life 

@ Wide range of traverse — pressure — temperature. 

Fabricated from deoxidized copper for normal pressures and 
temperatures, stainless steel or alloys to withstand high pressure, 
temperature and corrosion. 





WRITE TODAY FOR FREE 24-PAGE 
CATALOG SHOWING 
COMPLETE LINE 


HEATED 


Badger 


MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE, MASS. 





| He is succeeded in Chicago by FE. 


WHO'S WHAT 


LADISH CO., Cudahy, Wis., has appointed E. O. 
DIXON, well known metallurgist with the company for 
over 20 years, vice president in charge of research and 
metallurgy, and 7. 1. SV ANSEN, general superintendent 
since 1949, vice president in charge of manufacturing. 





WALTER SCHLICHTING, Young Radiator Co., has 
been elected president of the CONVECTOR MANUFAC. 
TURERS ASSOCIATION. He succeeds J. HOWARD 
SMART, of Tuttle and Bailey, Inc. W. R. McMAHON, 
of Modine Mfg. Co., has been elected secretary of the 


association, of which he is former president. 


COLA G. PARKER, president and director of Kimber- 
ly-Clark Corp., has been elected to the board of directors 
of CARRIER CORP., Syracuse, N. Y., filling the vacancy 
created by the retirement of FE. T. MURPHY, senior vice 
president and one of the six original founders of the 
company. He continues to serve as a consultant and a 
director emeritus. 


FREDERICK W. THOMAS, formerly general manager 
of purchases for Worthington Pump and Machinery 
Corp.. is now director of purchases for JOY MFG. CO. 
GEORGE R. FOX, director of purchases for the com- 
pany since 1949, is now assistant vice president in charge 
of the company’s plant expansion program. 


EDMUND FITZGERALD, president of Northwestern 
Mutual Life Insurance Co., has been elected a member 
of the board of directors of ALLIS-CHALMERS MFG. 
CO., Milwaukee, filling the vacancy created by the recent 
death of WALTER KASTEN, former president of the 
First Wisconsin National Bank. LOUIS QUARLES, a 
director and general counsel since 1941, has been elected 
chairman of the executive committee. FRANK R. 
HUNTER has been named manager of the general ma- 
chinery division’s new office in Wichita, Kans. This office 
is being operated as a branch of the Kansas City district 


office. 


DR. JOHN F. THOMPSON, president of INTERNA- 
TIONAL NICKEL CO. OF CANADA, LTD.., is now chair- 
man of the board of directors, succeeding the late ROBERT 
C. STANLEY. DR. PAUL D. MERICA, executive vice 
president and a director, has been elected a member of 
both the executive and advisory committees. 


W. J. O'NEIL, former manager of the Chicago branch 
of [TRON FIREMEN MFG. CO., Cleveland, has been 


elected chairman of the board of directors and chief 


| executive officer, succeeding the late 7. H. BANFIELD. 


W. JONES, former 


office manager in the branch. 


Other newly elected officers include: FRANK S. 
HECOX, vice president. treasurer and a director; C. T. 
BURG, vice president in charge of sales; E. C. WEBB, 


vice president in charge of research and development 


| engineering; LEWIS J. COX, vice president in charge of 
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public and employee relations; and J. L. JENNINGS, vice 
president in charge of operations. 


E. M. MITTENDORFF, formerly of Chicago and whose 
address is now Red Apple Orchards, Shipman, Va., has 
been appointed director of utilities at the UNIVERSITY 
OF VIRGINIA and professor in the engineering graduate 
Sere Ed is also in charge of mechanical con- | 
tracts for the university’s $8 million expansion program. 


Three newly elected executive vice presidents of GEN- 
ERAL ELECTRIC CO., Schenectady, N. Y., are: HENRY | 
V. ERBEN, vice president of the company and general 
manager of the apparatus dept.; HARDAGE L. AN- 
DREWS, vice president and general manager of the ap- | 
pliance and merchandise dept.; and ROY W. JOHNSON, 
vice president and general manager of the affiliated mfg. 


companies dept. 


Four new vice presidents of WESTINGHOUSE ELEC. | 
TRIC CORP., Pittsburgh, are: TOMLINSON FORT, 
manager of the company’s headquarters apparatus sales 
department; L. W. McLEOD, southwestern district man- 
ager; EMERY W. LOOMIS, middle Atlantic district | 
manager; and L. E. LYNDE, manager of the New Eng- 
land district, but now heading the company’s government 
office in Washington, D. C. 


L. D. RIGDON, former manager of the headquarters 
manufacturing division of Westinghouse, has been named 
assistant to the vice president in charge of manufacturing. 
He is succeeded by C. C. WALLIS, formerly director of 
the headquarters manufacturing engineering dept. 


A. B. DRASTRUP is now assistant to the president of 
4A. M. BYERS CO., Pittsburgh, also continuing in his 
position as manager of steel sales. BUCKLEY M. BYERS, 
former assistant manager of the New York office and 
manager of export sales, is now assistant manager of 
steel sales, and VICTOR C. LAWRENCE succeeds Mr. 


Byers as manager of export sales. 


J. A. O'BRIEN, general manager of the industrial 
products division of JOHNS-MANVILLE  CORP.; 
HAROLD R. BERLIN, general manager of the building 
products division; and A. S. ELSENBAST, general man- 
ager of the Celite division, are newly elected vice presi- 
dents. They all were formerly vice presidents of Johns- 
Manville Sales Corp., a subsidiary. They will take an 
active part in the work of the new overall planning 


board. 


J. J. LLANSO, a vice president and manager of Worth- 
ington I.td., Buenos Aires, Argentina, since 1947, has 
heen appointed general export manager of WORTHING- 
TON PUMP AND MACHINERY CORP., Harrison, N. J. 
DAVID S. GIBSON, in the general sales department since | 
1946, has been named assistant to the vice president, | 
purchases and traffic. 

} 

A. WILLIAM FRASER, general European manager | 
since 1945, has been appointed midwest sales manager | 


of the company. WILLIAM F. WEINREICH, formerly 
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FINISH THE JOB SOONER 
WitH Peamset 


You can do those fastening jobs into steel, 
concrete, masonry in jig-time when you put 
RAMSET SYSTEM to work. Taking less than 
a minute per fastener from start to finish, 
RAMSET often reduces time by as much as 
90% . . . cuts costs in proportion. 

With the widest range of sizes and types 
of fasteners, with graded power charges 
and with the strong, sturdy, reliable 
RAMSET TOOLS, you have an unbeatable 
combination to save time and money on 
most fastening jobs. 

Ask for demonstration 
If you haven’t seen the improved RAMSET 
DUAL-ACTION TOOL in action, call your 
local RAMSET Specialist or write us for dem- 
onstration and proof. Takes only 15 minutes 
to learn for yourself how RAMSET will slash 
your costs and get your fastening work 
finished faster. 

Ramset Fasteners, Inc. 
12117 Berea Road 
Cleveland 11, Ohio 


Member of Producers’ Council 


Ranset Fastenin g AY ystem 
Fionecn wm powder -adiualed fasloning 





| assistant superintendent of machine shops at the Buffalo 

plant, is now in charge of the company’s newly acquired 

| Oil City, Pa., plant, serving as assistant to Vice President 

| AUSTIN C. ROSS who is in administrative charge of the 
plant. 


MORRIS L. HICKS, sales manager of the engineering 
works division of DRAVO CORP., Pittsburgh, is now 
manager of the Philadelphia district office 
LEWIS P. FAVORITE, who has been serving as product 
manager in charge of die casting sales for ALUMINUM 
CO. OF AMERICA, Pittsburgh, is Mow manager of the 
New York district sales office, succeeding EDWARD B. 
WILBER, newly elected president of American Lumber 


& Treating Co. 


WALTER W. FINKE is now assistant director of the 
ordnance division of MINNEAPOLIS-HONEYWELL 
REGULATOR CO. He was formerly executive vice 
president of the Minneapolis Chamber of Commerce, and 
in his new position is in charge of negotiation and ad- 





ministration of the company’s production contracts for 


the ordnance department. 





DALE D. SPOOR, manager, equipment sales depart- 
Made te Perfection | ment, Air Reduction Sales Co., Div. of Air Reduction Co., 
f y P t ti | Inc., has been granted a leave of absence to serve with 

or Your Frorecrion the NATIONAL PRODUCTION AUTHORITY in Wash- 


For over 30 years Tri-Clover has supplied In- ington, D. C. As chief of the welding section of the 
dustry with the finest and most complete line of NPA’s machinery division, he heads the group to which 
stainless steel and alloy fittings, valves, pumps, all manufacturers of welding equipment will look for 
tubing, pipe and specialties. their requirements of critical materials 

Benefit from this broad experience covering all I nee ea, 
types of liquid conveying line applications. Assure 
yourself of the highest performance by specifying VORMAN PRODUCTS CO., Columbus, Ohio, has ap- 
Tri-Clover. pointed DAVID A, RUEN and WILLIAM R. SUNDER. 
MEYER regional sales managers. Mr. Ruen was a manu- 
facturer of gas water heaters in Detroit prior to becoming 
| associated with Norman Distributors in the state of 
naiidait:tecamhiids , Michigan. His territory now consists of Michigan, Min- 
Pumps—Capacities up ty MB Pig | nesota. Illinois. lowa, Nebraska, North and South Dakota. 


to 125 G.P.M. and up : 
te 250 ft. head. Includes many exciu- 
sive designs. 














Sanitary Type Fittings 


Mr. Sundermever will cover the states of Maine, Ver- 
mont, New Hampshire, Connecticut, Rhode Island, Mas- 


| sachusetts, New York. New Jersey, Pennsylvania, Del- 
, aware, Maryland, and Virginia. Before joining the firm, 
| he was affiliated in a sales capacity with Paco Products, 


Inc., a Norman distributor. 











FAIRBANKS, MORSE & CO., Chicago, has advanced 
T. E. WOODRUFF from assistant manager to manager of 
its pump division, with headquarters in Chicago. He 
succeeds D. T. JOHNSTONE who assumes the duties of 
Pinay ondVelvee— ew com, i Sayer gn ee in - San Francisco branch. 
evecisien out Sveats ag 9 P Ir. druff has been associated with the company 
P. S. piping. . since 1912. 











D. ROBERT YARNALL, president of Yarnall-Waring 
Co., has been awarded honorary membership in the 
maentea Ce. ENGINE ERS’ CLUB OF PHIL {1DELPHIA. There have 

been only 25 such memberships awarded in the 73 years 


Kenosha. Wisconsin 
S.A of the club’s existence. ....... BRYANT HEATER DIV., 
"tee nage et ratesata iss Sa AFFILIATED GAS EQUIPMENT, INC., Cleveland, has 


Hnra tem. srtciaurees IMOUST@IAL PUMPS 
promoted WILLIAM H. WISE 10 assistant director of 


THE Complete LINE 
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IT ALWAYS PAYS TO SPECIFY 


Si 


controlled Yun lily 


PIPE FITTINGS 





TO MARK PROGRESS 


..you know they 
are in to stay 


Long, trouble-free piping service results 


from extra safeguards in the manufacture 





of Ladish fittings. Rigid laboratory controls 


over chemical composition and physical , tA 
; dai THE ComPLETE ( ondoolled Yualily FITTINGS LINE 
properties of steel provide an assurance of PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


maximum strength and resistance to ero- 


sion or corrosion. These are some of the l A iD) | S isl i @) 
e 


extra safeguards for dependable operation 
. P CUDAHY, WISCONSIN 
which you always get in greatest measure MILWAUKEE SUBURB 
. . . . xe . ? * New York © Buffalo © Pittsburgh © Philadeiphic © Cleveland © Chicago © St. Poul 
in Ladish Controlled Quality Fittings. pun © Aalanto © Manton © tie © tsb Anges © Rarenn © Sammie @ Meme Cy 


Af bio B‘20'% 7. BPOF oJ 








nowa 40 i.P. 
' CURTIS 


WATER-COOLED CONDENSING UNIT 


For LARGER, 
MORE PROFITABLE 





INSTALLATIONS 





Some of the advanced design 
features that have made 
Curtis units so popular with the trade 
and the user in these larger models are: 
@ TIMKEN BEARINGS — LESS FRICTION — Easier 
adjustment. 
@ PRESSURE LUBRICATION — With low-pressure 
safety cut-out. 
@ SLOW-OPERATING SPEED — Economical — More 
capacity — Long Life. 
@ UNLOADED STARTING — 3-step capacity reduction 


Complete range of condensers for any requirement. 





With the broad Curtis line, you can handle all of the more 
profitable air conditioning and refrigeration installations. A 


limited number of franchises are open. Write giving full details. 


97 Years of Successful Manufacturing 
CURTIS REFRIGERATING MACHINE DIVISION 


of Curtis Manufacturing Company 


1950 Kienlen Avenue, St. Louis 20, Mo. 


Packaged Type, 
2, 4, 6, 8 Tons 


fe | 


Central Type, 
10,15 Tons 





sales. For the past year he had been mid-western sales 
manager. 


The board of directors of AUTOMATIC SWITCH CO., 
Orange, N. J., has elected W. F. HURLBURT, JR., presi- 
dent, succeeding W. F. HURLBURT, SR., who is now chair- 
man of the board. MRS. H.V.DARRIN continues as vice 
president with additional duties of secretary, and DAV/D 
M. DARRIN, treasurer, is a new vice president. 


At the recent annual meeting of the /NDUSTRIAL 
UNIT HEATER ASSOCIATION, J. C. PATTERSON was 


re-elected president, H. S. WHELLER, vice president and | 
Patterson is | 
and | 


L. O. MONROE, secretary-treasurer. Mr. 
director of sales, industrial heating, Carrier Corp.. 
Mr. Wheller is president of the L. J. Wing Mfg. Co. 


The new advertising and sales promotion manager for 
DAY & NIGHT, DIV., AFFILIATED GAS EQUIPMENT 
INC., Monrovia, Calif.. is GENE MacFARLAND. He 
was formerly with the Kaiser Co., Grove Laboratories, 
and A. C. Nielsen Co GEORGE F. GILFRIN, 
Mexico City. is now the exclusive representative through- 
out Mexico for TRION, INC., McKees Rocks, Pa. He is 
a well known heating engineer in Mexico with over 20 
years of experience in this field. 


HARRY WINTER and KARL W. RAUSCH are new | 


members of the engineering staff of VIKING AIR CON. 
DITIONING CORP., Cleveland. Mr. Winter, who will 
be active in the company’s military production program, 
was formerly with several manufacturers of electric 
motors in supervisory engineering capacities. Mr. Rausch 
will take charge of engineering and expansion of the com- 
pany’s tool and plant facilities. He was formerly with 
Perfection Stove Co. and later became chief engineer 


for Hackney Brothers Body Co. 


ORREN S. LESLIE, formerly plant manager of the 
Electro-Motive Div., General Motors Corp., is now man- 
ager of the Beloit, Wis., works of FAIRBANKS, MORSE 
& CO., replacing HENRY M. HAASE who has resigned. 


HERBERT B. NECHEMIAS is the new manager of the | 


Industrial Sales Dept.. WAGNER ELECTRIC CORP., St 


Louis, succeeding J. S. SMITH who is now director of | 


purchasing. Mr. Nechemias spent 12 years in the sales 
department prior to his promotion. 


GEORGE J. READ, formerly general manager for 
CHELSEA FAN AND BLOWER CO., INC., Plainfield, 
N. J., is now vice president of the company. LESLIE R. 
HANSEL, newly elected vice president in charge of manu- 
facturing, was formerly production superintendent. 
HENRY W. CLOWER has been advanced from southern 
sales representative to vice president in charge of southern 
operations. 7. B. ALLEN, well known for his engineer- 
ing and sales activities in the electrical industry. is the 
company’s new mid-western representative. 


The 1951 Frank Newman Speller Award, given for 
contributions to corrosion engineering, has been awarced 


to KIRK H. LOGAN, research engineer of the Cast Iron 
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TITUSVILLE 2eayaaaz* 
PLIT FIREBOA 


Boilers 


Left: Assembled view 
of Titusville “Com- 
pact" Split Firebox 
Boiler. 


PR 
We 


SSS 
‘eon woRKs co 
TITUSVILLE. PA. 


Right: The Titusville 
“Compact” Split Fire- 
box Boiler with sec- 
tions opened, sug- 
gesting ease of ma- 
nipulation. 


For replacement installations where entrance conditions 
are not sufficient for the standard boiler, Titusville 
““Compact”’ Steel Boilers are obtainable in split firebox 
design. This practical expedient permits passage of the 
boiler in unit sections through narrow openings, wi 
easy reassembly. Send us your replacement a, 
and let us recommend the best solution for you! Requ 
Bulletin Form C-7959 for Clearance 


Swen. 








How You Save with 
the NEW Niagara Method 


of Air Conditioning 
Using “Hygrol” Absorbent Liquid 


Because it absorbs mois- 
ture from the air directly, 
the new Niagara Con- 
trolled Humidity Method 


uses less, or no, mechan- 


oa 
} S008 
CONCENTRATOR 
& REQUIRED 
ical refrigeration for de- 
. “f° , emminearors 
humidifying. You save eae 
first costs and installing sas 2 
of heavy machinery. You coouns 
save space, maintenance 
expense, power. Easier, 
convenient operation. 


ABSORBENT FROM 
CONCENTRATO® 


Using “Hygrol” hy- 








! 4 
PRE HEATER f 1 


gienic absorbent liquid, cneneate (it J 





this method gives com- 
= MIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAR 

plete control of tempera- 
ture and relative humidity. Especially, it is a better way to 
obtain dry air for drying processes, packaging hygroscopic 
materials, preventing moisture damage to metals, and obtain- 
ing better quality for chemical process products and food 
products—or in obtaining better results in comfort air con- 
ditioning for office or laboratory at lower refrigeration costs. 
The diagram shows how filtered air is dehumidified by 
passing thru a spray of 
“Hygrol”— a liquid ab- 
sorbent which removes 
air-borne moisture. This 
liquid is hygienic and 
non-corrosive; it contains 
no salts or solids to pre- 
cipitate and cause main- 
It is 


continuously reconcen- 


tenance troubles. 


trated at the same rate at 


which it absorbs mois- | 


Food Packaging under Controlled 

Humidity ‘ ; : 
the full capacity of the 
air conditioner, automat- 
ically. 

Units provide a range 
of capacities from 1000 
to 20,000 C. F. M. Mul- 
tiple unit installations 
are in use successfully. 
Records of results are 
available. 

For further informa- 





tion, write to Niagara 


Niagara Controlled Humidity 
Air Conditioner 


New York 17, N.Y. 


Blower Company, Dept. | 
HP, 405 Lexington Ave., | 


| Pipe Research Association. H. H. UHLIC, head of the 
corrosion laboratory at Massachusetts Institute of Tech- 
nology, has been awarded the 1951 Willis Rodney Whit- 
ney Award. The awards are given yearly by the NA- 
TIONAL ASSOCIATION OF CORROSION ENGINEERS. 


RALPH KAY CRANDALL has joined the engineering 
and construction firm of C. F. BRAUN & CO., Alhambra, 
Calif., as a consultant on mechanical problems of the 
petroleum and petro-chemical industries. He was former- 
ly chief enginer for Beiswenger and Hoch os 
BOHMANN, regional manager, U. S. Machine Corp., has 
been elected president of the M/DWEST STOKER ASSO. 
CIATION, succeeding F. H. HERNDON,’ president, 


Herndon Sales & Service Co. 


E. J. WORLEY, the new MSA vice president, is head of 
Stoker Service Co., and E. M. MAY, the new secretary- 
treasurer, is Chicago branch manager for Steel Products 
Co. J. J. HAYES, Auburn Stoker Co., and 
ZANG, vice president, Herndon Sales & 
will serve as directors, along with the three 


Engineering 
JOSEPH J. 
Service Co., 
new officers. 


DONALD A, CAMPBELL has joined ECLIPSE FUEL 
ENGINEERING CO., Rockford, Ill., as vice president in 
charge of engineering and research. He was formerly 
manager of the industrial division of Bryant Heater Div., 
Affiliated Gas Equipment, Inc. CHARLES F. BISHOP, 
formerly with W. S. Rockwell Co., is the new representa- 
tive for the northern section of Texas and all of Okla- 
homa. 


S. B. APPLEBAUM has been named manager of the 
water treatment division of COCHRANE CORP., Phila- 
delphia. He joined the firm in 1949 and has been man- 
ager of the cold process section of the division. 


GEORGE M. HASE is a new sales representative for 
L. J. MUELLER FURNACE CO., Milwaukee. Working 
under the supervision of HARRY B. McKEE, northern 
district sales manager, his territory will include North 
Dakota, South Dakota, Minnesota and northern parts of 
Wisconsin and Michigan. He has been with the company 
since 1948, most recently in the Milwaukee city sales 
department. 


ture, providing always | 


The newly elected officers of the REFRIGERATION 

| AND AIR CONDITIONING CONTRACTORS ASSOCIA- 
TION OF CHICAGO are: President — HARRY L. 
| BRANSKY, Bransky Refrigeration Co., Vice President — 
B. J. PRUYN, Refrigeration Service Co.; Secretary- 
Treasurer — EARL A. McLEAN, Merchants Commercial 


| Refrigeration Engineering Sales. 


{LAN W. ABEGGLEN has been appointed to the 
Beaver Falls district sales office of BABCOCK & WIL- 
COX TUBE CO., Beaver Falls, Pa. Since 1945 he has 


| been in the general sales office of the company’s welded 


DAVID W. JONES, JR., is the new sales 
agent in the Rocky Mountain area for the company. He 
| has been a sales representative in this area for a number 
| of prominent steel and steel product manufacturers. 


| tube division. 
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UTICA RADIATOR CORP., Utica, N. Y., has named 
THOMAS G. JONES, sales. tepresentative in the New 
England states, except for Connecticut. He has been 
with the company for nearly 20 years and has succeeded 


T. VW. GLADWIN, who has retired. 


Six newly appointed field engineers for A/RTEMP 
DIV., CHRYSLER CORP. are: ROBERT S. AMBROSE, 
serving Dallas; OLE A. CHRISTENSEN, 
ROBERT L. KING, Chicago; 
delphia; PAUL R. LINT, Washington, 
WILLIAM F,. WALTER, Atlanta, Ga. 


wD ti 


, 


of World War II. 


GILBERT HAM has been assigned to the Detroit | 
sales office of NATIONAL RADIATOR CO., | 
He was recently affiliated with a heating | 
equipment manufacturer as assistant manager of the unit | 


branch 
Johnstown, Pa. 


heater and convector division. 


Six members of the ARMSTRONG CORK CO.’s building 


Dayton; | 
RALPH J. LINK, Phila- | 
and | 
All have recently | 
completed a company training program and are veterans | 





@ AGimMaiR’ vee 


ACCURATE MEASUREMENT 
OF AIR VELOCITIES 


AG Mil Mil ti Ae 


materials division industrial products sales training class | 
have completed their course and have been assigned to | 


district offices. They are: 
St. Louis; GEORGE E. DABNEY to Dallas; JAMES M. De- 
MOTT to Baltimore; JAMES E. JOHNSON to Pittsburgh; 
JOHN A. KUHNEN to Chicago; and JOHN U. 


to Kansas City. 


HAROLD J. BARTLETT is the new sales manager for 
ALLOY STEEL PRODUCTS CO., Linden, N. J. He was 
formerly manager of alloy sales for Crane Co. 

RUTH I. SHAFER is the new eastern division manager 
of OVERHEAD HEATERS, INC., New York. From the 


WILLIAM H. BURNETT to | 


WEBER 





company’s new headquarters at 521 Fifth Ave., New York, 
she will be in charge of sales in the eastern seaboard | 
states from Maine to Florida. 


RICHARD D. LEMMERMAN has been appointed vice | 
president in charge of engineering, research and develop- | 


ment for INDUSTRIAL SOUND CONTROL, INC., Hart- | 


ford, Conn. He is also serving as a member of the board 
of directors and has been with the company off and on for 
the past five years in various engineering capacities. 


FRED 
ager, United States Air Conditioning Corp., 
named midwest sales manager for SCHNACKE, INC., | 
Evansville. Ind. He will direct activities of some 26 
factory representatives in the principal cities of his ter- 
He has been with the firm a year. 


B. MERRITT, formerly divisional sales man- 
has been 


ritory. 


RUSSELL T. TREE, along with CHARLES E. 
NORTH, JR., has taken over the Frigidaire franchise in 
Essex and Union Countits in New Jersey, and SHERMAN | 
LOUD has been appointed general manager of MAINCO | 
AIR CONDITIONING AND REFRIGERATION CORP., 


an affiliate of the-Maintenance Co., Inc., New York. 


GEORGE E. WEEKS, sales manager since 1944 and a | 
director for the past five years of AMERICAN COOLAIR 
CORP., Jacksonville, Fla., 
firm. 
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is now vice president of the rF 


Here's the new AGITAIR Meter—a compact, port- 
able, battery powered air velocity measuring instru- 
ment especially designed for heating, ventilating 
and air conditioning engineers. 


Based on the hot thermopile principle, the 
AGITAIR Meter gives instantaneous accurate meas- 
urements of air velocities as low as 5 fpm, and as 
high as 4000 fpm. It is inherently stable, does not 
waver or jerk and unlike many resistance type hot- 
wire instruments it is free from errors caused by 
temperature variations, radiation effects and lead 
resistance. For taking static pressure readings from 
0 to 4” wg, a special attachment is provided. 


ae a Td Pity The simplicity 


and utility of 
750 to" wa the AGITAIR 
, oO t 
yeioot¥ ort 7 
porte 
si are Write wt Complete Data 


Meter make it 
AIR DEVICES Inc. 


ne = useful for many 
diverse applica- 
New York 


a? 
h pe ; 
— tions. 


17 Eapt 42nd Street 


Air} . 











B&D BENCH GRINDERS—6" to 10” wheel diams. 
Standard and Heavy-Duty models—from $42.00 











ways fo CUT 
GRINDING COSTS! 


BLACK & DECKER BENCH GRINDERS give you the 
right tool at the right price, whether you need a Bench 
Grinder for occasional or continuous use! They’ll speed up 
your tool sharpening; grind pipe, rings, connections, fixtures; 
wire brush, buff, burnish, polish and finish sheet metal; 
remove saw or shear burrs and weld marks. Their modern 
design gives you more working clearance. Their dependable 
B&D-built ‘constant speed” motors maintain correct oper- 
ating speed. Their high-quality parts are built to last, give 
you more work for your money! See your nearby B&D 
Distributor for a demonstration. Write for free catalog to: 
THE Brack & DECKER Mra. Co., 628 Pennsylvania Ave., 
Towson 4, Maryland. 


Buy These Other Black & Decker 
Tools for Faster Work on Many Jobs! 


B&D ELECTRIC HAMMERS 
rated by drilling capacity in 
concrete from Ye” to 2”. 


B&D ELECTRIC 
PORTO-SHEARS* 
in 18, 16 and 12- 


yi] B&D ELECTRIC 
gage capacities. 


DRILLS from 
%” to 114" capacity. 


2 B&D SCREW DRIVERS 
for wide range of screw 
driving and nut running. 


B&D ELECTRIC SANDERS 


PORTABLE ELECTRIC TOOLS 


*Trade Mark Reg. U. S. Pat. Off. 
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NEW BOOKS & REPORTS 


New Safety Code Gives Ventilation 
Requirements for Plating, Other Tanks 

To protect workmen from escaping gas, vapor, or mist 
involved in open-surface tank operations, the American 
Standards Association has approved and published Ameri- 
can Standard Safety Code for Open-Surface Tanks, Z9. 
1.1951. 

Operations involving the immersion of materials in 
liquids and their subsequent removal are covered in this 
code. These include electroplating, washing, anodizing, 
pickling, quenching, dyeing, dipping, tanning, dressing, 
bleaching, degreasing, alkaline cleaning, stripping, rins- 
ing, and digesting. 

The safety of the operator is the primary concern of 
this standard. The provisions are intended to protect 
him from contact with gases, vapors, mists, or liquids 
involved in any open-surface tank operation that might 
injure his health. 

The standard classifies open-surface tank operations 





| into 12 classes depending upon the relative need for con- 
| trolling the gas, vapor or mist rising from the tank. Tables 


are included to allow classification of any open-tank oper- 
ation from a knowledge of the tank temperature; the boil- 
ing point, flash point and relative evaporation rate of the 
liquid in the tank; the maximum allowable concentration 
in the air of the vapor or mist produced; and the extent 
that the operation produces mist. Ventilation require- 
ments vary with the need for control as indicated by the 
classification of the operation. 

The standard stipulates for each “class” a minimum 
control velocity for enclosing hoods with one or two open 
sides; for canopy hoods with three or four open sides; 
and for lateral exhaust with no hood over the tank. The 
procedure is also outlined for computing the ventilation 
rate (in cfm) required to maintain the necessary control 
velocity for each hood type and includes a number of 
examples of these computations. 

Rules on personal protection are included as well as 
rules on operation; inspection; maintenance and installa- 
tion; special precautions for cyanide; and vapor degreas- 
ing tanks. Provision is made to allow the use of both 
control means other than ventilation, and methods of 
ventilation involving supplied as well as exhausted air. 
When an operation has both a low hazard potential and 
a low rate of gas, vapor or mist evolution, general room 
ventilation by either natural or mechanical means is con- 
sidered safe and acceptable as the control means. 

The appendix at the back of the code includes tables 
of the resistance to corrosion of materials used for hoods, 
ducts and exhaust fans, as well as seven pages of typical 
exhaust hood designs. 

This standard is a revision and expansion of the Ameri- 
can Standard for Safety in Electroplating Operations, 
Z9.1-1941. 

Work on the new code was sponsored by the American 
Industrial Hygiene Association, the American Society of 
Heating and Ventilating Engineers, and the National As- 
sociation of Fan Manufacturers. 

Copies may be obtained frum ASA headquarters, 70 
E. 45 St., New York 17, for 75 cents. 
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Air Conditioning and Refrigeration 
Are Vital to Our National Economy 

Of all contributors to the progress of America, few 
play as vital a part as the commercial and industrial re- | 
frigeration and air conditioning industry, both in time 
of peace and in time of war. This industry is a bulwark | 
of our national economy and serves in countless essential | 
ways to protect foods, health, and materials. A 40 page | 
booklet, Refrigeration and Air Conditioning — Vital to | 
America, briefly summarizes the principal contributions | 
of the industry to the economy of the nation. 

Leading off with a brief description of the part played | 
in the food industry, the booklet then turns to industrial 
applications where refrigeration and air conditioning are | 
used to increase production, to store and prepare raw | 
materials, to improve quality, and to assure accuracy and | 
close tolerances formerly unheard of outside the labora- | 


tory. Also discussed is the important role which the in- | 


dustry now plays in the fields of research and develop- | 
ment. In laboratories throughout the country the control | 
of temperature and humidity is a vital tool to the scien- | 


tists who are searching to improve materials and to de- | 


velop new and better products. 


After indicating that refrigeration and air conditioning | 


will have an indispensable part in civilian defense, par- | 
ticularly with respect to air raid shelters, the dispersion 
and protection of food and water supplies, the arranging 
of emergency hospitals, and the local stock piling of medi- 


cal and other necessities, the booklet illustrates many mili- 


tary applications. These include bombsight storage and 
repair, celestial navigation, clothing storage, parachute | 
drying and storage, aviation control towers, engine test 
buildings, Link-Trainer buildings, photographic develop- 
ment, plotting rooms, armament, fire control buildings, 
instrument repair buildings, naval vessels, etc. 

Indicating the tremendous growth of the refrigeration 
and air conditioning industry, data are tabulated on the | 
value of manufacturers’ shipments (excluding household | 
refrigerators and home freezers) for the years 1938 to 
1950. In 1938 the value was $163,500,000. This rose to 
$306,100,000 in 1940 and dropped to $140,700,000 in 
1942. The value of shipments increased somewhat in 
1943 and then decreased slightly in 1944. Since then, 
however, the value has increased steadily to $639,000,000 
for 1950. 

The booklet is paper covered, contains 40 pages, and 
is available for $1.00 from the Air Conditioning and 
Refrigerating Machinery Association, Inc., Southern Bldg., 
Washington 5, D. C. 





ASRE Issues 
New Data Book 

Refrigeration Data Book, Applications Volume (third 
edition), has been edited by D. C. McCoy, of Frigidaire 
Div., General Motors Corp., and is published by the Ameri- 
can Society of Refrigerating Engineers. 

This is the second revision of the volume first published 
in 1940 and revised in 1946. All chapters have been 
reviewed, revised and brought up to date by 81 authors. 
Several chapters have been completely rewritten to con- 
form with the latest practices in refrigeration applications 
and, in addition, the volume has been expanded to include | 
five new chapters, including one on metals for; use at low | 


Heating, Piping & Air Conditioning, April 1951 








JOHN ZINK 
UNIT HEATERS 


Two Designs Available 


a i 


ad a ae lle RR +4 


ane UHS 
59 Move 


for clean, safe, trouble-free heating of industrial and commer- 
cial establishments, gas-fired suspended heeters have proven 
themselves and assure tisfacti a pl pack. 
aged unit fully avtomeotic, the heaters are suspended from the 
ceiling to conserve valuable floor space and yet are designed so 
thet they will be oan attractive addition te any shop or store. 


A.G.A. Approved for Natural, Mixed, 
Manufactured or LP Gas 





UH-4 MODEL 


Write for Literature 


JOHN ZINK COMPANY 


4401 SOUTH PEORIA 


TULSA, OKLAHOMA 
New York — Salt lake City — Houston —— Los Angeles 
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FOR POSITIVE 
ECONOMICAL 
VENTILATION 


@ In roof ventilation, you need air movement—and plenty of it! 
The new Propellair Sky-Blast gives you powerful air movement at 
minimum cost. With capacities from 2800 to 78,800 CFM, its 


performance is amazing! Here are a few of its advantages: 


Built to do a job 

Sky-Blast design is strictly functional—no 
frills, no gadgets. A powerful suction sweeps 
up heat, moisture, dust fumes... and a 
strong exhaust shoots them high into the out 
side air. Performance is constant, regardless 


of wind direction or velocity! 


Many new design features 

You get many engineering refinements in the new Sky-Blast . . . in- 
cluding automatic butterfly dampers that will not leak, streamlined 
wind guard, and non-clogging rainshed. The heart of the Sky-Blast 
is the famous cast-aluminum airfoil propeller-—powered by a fully 


enclosed, weather-resistant R & M motor. 


Simplest installation 

Sky-Blast units are designed for easy mounting on any roof. Their 
symmetrical, low silhouette gives pleasing appearance, low wind resist 
ance, low roof stresses. Heavy-gauge, curb base gives lifetime support. 


Write for catalog H-680-P —Propellair has fans of types, sizes and 
capacities to meet almost every industrial need. Let us study your air 


movement problem and submit recommendations. No cost or obligation. 


wit) 


ON ° DBearm~ws 64 Mees 


SPRINGFIELD - OHIO 


Bibliographies are used throughout the 


| temperatures. 
For 


book, providing sources of additional information. 
locating subject matter more easily, the index has been 
enlarged to include more headings, subheadings, and cross 


references. The book is divided into eight major sections 


and, in addition to the new section on low temperature 
applications, some of the others deal with industrial ap- 
plications, comfort air conditioning, and industrial air 


conditioning. 
Copies of this 1080 page, clothbound book may be ob- 


tained from ASRE headquarters, 40 W. 40th St., New 
York 18, for $6.00. 


ASTM Revises Standards 
on Copper, Copper Alloys 

The latest edition of ASTM Standards on Copper and 
Copper Alloys includes the 108 standards of the Ameri- 
can Society for Testing Materials which pertain to copper 
and copper-base alloy products and which were developed 
by its Committee B-5 and other technical committees. 
There is a section with 20 specifications on copper, copper 
alloys, and copper covered steel wire, rods, bars, and 
stranded conductors for electrical purposes; and following 
this is a group of 13 specifications covering various non- 
ferrous metals such as slab zinc, copper, nickel, silicon 
copper, lead, and others. Then follows several sections 
containing 63 specifications on various copper and copper 
alloy products, such as plate, sheet, strip, wire, rods, bars, 
shapes, pipe and tubes, sand and die castings, arc welding 
electrodes and brazing solder. Also included in the com- 
pilation are 10 test methods covering expansion, mercurous 
nitrate, resistivity, tension, micrographs, hardness, sam- 
pling, and grain size evaluations. 

This 542 page book can be obtained from ASTM head- 
quarters, 1916 Race St., Philadelphia 3, for $4.35 with 
paper cover, $5.00 with cloth cover. 


Offers Standardized Design 
for Theater Air Conditioning 

According to G. B. Priester, air conditioning engineer, 
Consolidated Gas, Electric Light & Power Co. of Balti- 
more, and O. W. Armspach, New York district chief en- 
engineer, Carrier Corp., the basic calculations required for 
the design of air conditioning systems in theaters, auditori- 
ums, assembly halls, etc., may be standardized more 
readily and with greater accuracy than for many other 
applications. In addition, a standardized method for de- 
termining equipment sizes, based largely on the number 
of occupants, has proved practical. This method is pre- 
sented in their paper Air Conditioning in Theaters. 

In discussing the cooling load, the authors point out 
that it includes heat from lights, heat transfer through 
building construction, heat from occupants, and heat in 
the outside air circulated by the system. Of these, only 
the first two vary with the building construction and de- 
sign and are not a direct function of the number of oc- 
cupants. The last two items are independent of building 
construction and are constant for a given outdoor and 
indoor design condition. The cooling load calculation is 
further simplified, according to the authors, by the fact 
that under maximum load conditions and design tempera 
tures, the last two items account for approximately 87 
percent of the total load. Because of these facts, they 
state that it is practical to determine the refrigeration 
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load on a per occupant basis by use of a chart, such as | 
the one included in this paper which is based on 0.462 
lb of outside air per min per occupant (614 cfm at 13.5 
cu ft per Ib). 

Design precautions stressed by the authors indicate that 
the air distribution system should be designed to main- 
tain a general air movement from front to rear at head 
level. Any movement at this level in the opposite direc- 
tion will usually prove objectionable. At no time should 
air be exhausted from the lobby as this is likely to cause 
an inward movement through the entrance doors. To 
counteract the chimney effect, all air escape openings 
should be tightly closed. Direct radiation is required at 
all exit doors, on the stage, and in the entrances. 

This paper is published by the American Society of 
Refrigerating Engineers, 40 W. 40th St., New York City, 
and is identified as Refrigerating Engineering Application 
Data Sheet 16-R. Copies may be obtained for 45 cents. 


| 


Short Method of 
Pattern Development 

Short Method of Pattern Development, by Ralph W. 
Poe, sheet metal contractor, and published by Armco 
Steel Corp., Middletown, Ohio, was written especially 
for sheet metal workers. Requiring no knowledge of 
geometry, drafting, or mathematics, it explains the 
“rollation” method of layout. 

Not only is this method fully explained, but the book 
describes how it is used to make many types of patterns 
required in sheet metal work. Sketches and photographs 
are used to explain the layout of square to round transi- 
tions, rectangular to round fittings, Y fittings, tee joints, 
angular joints, and other parts. 

Copies may be obtained from the company for 30 cents. | 
The pamphlet contains 52 pages, and is paper covered. | 


Other Books and Reports Received 

INVENTORY CONTROL AND PRIORITIES, pub- 
lished by the National Production Authority—A 16 page 
booklet designed to answer those questions most frequently 
asked of NPA in respect to the application of its Regula- 
tions 1 and 2 to industry and business. According to the 
booklet, these are accurate answers to general questions, 
but they should not be considered as legal interpretations 
applicable to a specific case. More specific information 
and copies of the booklet may be obtained from your 


nearest NPA field office. 
MATHEMATICAL ENGINEERING ANALYSIS, by 


Rufus Oldenburger, of Woodward Governor Co., published 
by Macmillan Co., 60 Fifth Ave., New York 11, and 
priced at $6.00—This 426 page book assumes a knowl- 
edge of advanced calculus and is not intended to supplant 
advanced courses in mathematics and applied sciences. 
The book is intended to serve as a text in courses on en- 
gineering analysis and industrial physics and as a refer- 
ence work for research directors in industry, for engineer- 
ing analysts, for development engineers, and for applied 
scientists in various fields of learning. It is the outgrowth 
of lectures given by the author at Illinois Institute of 
Technology and at De Paul University. Emphasis is on 
setting up engineering problems in mathematical form, 
and the text covers mechanics of rigid bodies, electricity 
and magnetism, heat, elasticity, and fluid mechanics. 
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| tem using three DOLE units 


not only to the congregation 


DOLE 9ce-(ol INSTALLATION 
‘an answer to prayor” 


says 
BAPTIST 
PASTOR 


ice-Cel unit — the stor 
age battery of refrigera- 
tice, 


1 


{ East St. Louis 


1go Winstanley Baptist C a tS 
a DOLE Ice-Cel sys- 


Twe 


Illinois, installed in their church basement 


The 


years 
installation, made by Gram 


Refrigeration Co. of that city, has given year round comfort 
of 1,200 but to the Young People’s 
1ted temperature 


r Purdue 


ir 


regul 
Pastc 


3 a well 


we 


DOC DOLECO says — a 
A let more people would “7 

attend a lot more churches 

a lot more of the time if 

they could enjoy the com- 

fort of Ice-Cel air condi- 

tioning. 


DOLE Refrigerating Company 


5918 N. PULASKI RD., CHICAGO 30, ILLINOIS 


) 


DOLE 


VOGCMMAM 
COLD PLATES 


i 103 Park Ave., New York 17 
44 Elgin St., Brantford, Ont. 








This Trap Makes a Habit 
of Real Thrift 


Built to last, a B& J Trap is a miser on maintenance. 
The cage unit is a complete operating unit in itself, 
containing the thermostatic element, valve piece 
and trap seat accurately calibrated in exactly correct 
relation to each other before it leaves our factory... 
and locked in permanent, unalterable adjustment. 
This reflects in real savings on repair and mainten- 
ance problems after installation. 

Yes, when you select Barnes & Jones heating 
specialties in the beginning, you never have regrets 


in the end! 
by 
} 


BARNES & JONES, Inc. 
128 BROOKSIDE AVENUE, BOSTON 30, MASS. 


Representatives in all principal cities 
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MEBTINGS & CONVENTIONS 


AMERICAN FOUNDRYMEN’S SOCIETY, 616 S. 
Michigan Ave., Chicago 5—The 55th annual convention 
will be held in Buffalo, N. Y., April 23 to 26. 





I-B-R SCHOOL OF MODERN HEATING, sponsored by 
the Institute of Boiler and Radiator Manufacturers, 60 E. 
42nd St., New York 17.—This is a traveling school de- 
signed to provide an intensive three-day training in heat- 
ing design and installation. Classes will be held this 
month in Chicago, Ames, Ia., and Evansville, Ind. Classes 
will be held next month in Cincinnati, Columbus, Ohio, and 
Cleveland. Additional information may be obtained from 
the institute. 


MATERIALS HANDLING EXPOSITION—Internation- 
al Amphitheater, Chicago, April 30 to May 4. Industries 
which will be given special attention in exhibits include 
paint and varnish, oil, chemicals, and food processing. 
Simultaneously with the show, which is sponsored by the 
Material Handling Institute, a three-day conference will 
be conducted by the American Material Handling Society. 
Additional information may be obtained from the show 
manager, Clapp and Poliak, Inc., 341 Madison Ave., New 


York 17. 


AIR POLLUTION AND SMOKE PREVENTION 
ASSOCIATION OF AMERICA—The 1951 annual meet- 
ing will be held May 6 to 10, Roanoke, Va. 


HEATING, PIPING & AIR CONDITIONING CON. 
TRACTORS NATIONAL ASSOCIATION, 1250 Avenue 
of the Americas, New York 20—The 62nd annual conven- 
tion, Shoreham hotel, Washington, D. C., May 8 to 11. 


AMERICAN INSTITUTE OF ARCHITECTS, Washing- 


ton 6, D. C.—The 1951 convention and nationa! seminar 


| meetings will be held May 8 to 11, Edgewater Beach 


| hotel, Chicago. 


For the first time in 83 years a product 
exhibition will be held in conjunction with the affair. 
According to the institute, only those building products 


| or methods recently placed in production or shortly to be 
| offered commercially will be granted space. 


ENGINEERING INDUSTRIES EXHIBITION—To be 


held in conjunction with the silver anniversary convention 


| of the New York State Society of Professional Engineers, 


| May 10 to 12, Hotel Statler, New York City. 


Additional 


| information may be obtained from the chairman of the 


society’s exposition committee, 194] Grand Central Ter- 
minal, New York 17. 


NATIONAL ASSOCIATION OF BUILDING OWNERS 
AND MANAGERS, 134 S. La Salle St., Chicago—The 


| 44th annual convention will be held May 20 to 24, 


Houston, Tex. 


AMERICAN SOCIETY OF REFRIGERATING EN. 
GINEERS, 40 W. 40th St., New York 18—The 38th spring 
meeting will be held at the Hotel Statler, Detroit, May 27 


| to 30. 
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NATIONAL DISTRICT HEATING ASSOCIATION, 


827 N. Euclid Ave., Pittsburgh 6—The 42nd annual meet- 
ing will be held June 5 to 8 at the Statler hotel, Detroit. 


AMERICAN SOCIETY FOR TESTING MATERIALS, 
1916 Race St., Philadelphia—This year’s annual meeting 
is scheduled for June 18 to 22 at Chalfonte-Haddon Hall, 
Atlantic City. 


STOKER MANUFACTURERS ASSOCIATION, 307 N. 
Michigan Ave., Chicago 1—The annual meeting will be 
held at the South Shore Inn, Lake Wawasee, Syracuse, 
Indiana, on June 25 and 26. 


EIGHTH INTERNATIONAL CONGRESS OF RE.- 
FRIGERATION—To be held in London, England, August 
29 to September 11. Additional information may be 
obtained from the secretary of the conference, Dalmeny 
House, Monument St., London, FE. C. 3. 


6th NATIONAL INSTRUMENT CONFERENCE AND 
EXHIBIT—Sponsored by the Instrument Society of 
America, 921 Ridge Ave., Pittsburgh 12. The affair will be 
held in the Sam Houston Coliseum, Houston, Tex.. Septem- 
ber 10 to 14. 


INTERNATIONAL DISCUSSION OF HEAT TRANS.- 
FER—Postwar heat transfer developments will be the 
theme of a meeting, September 11 to 13, London; England. 
Plans for participation by engineers in the western hemi- 
sphere are being arranged by a joint committee on North 
American participation, which consists of representatives 
from some 12 professional and engineering societies. The 
American Society of Mechanical Engineers is coordinating 
administrative details. 


BRITISH BUILDING RESEARCH CONGRESS 
Sponsored by a number of professional institutions and 
societies, government departments, and representative in 
dustrial federations, the congress will be held in London, 
September 11 to 20. Additional information may be 
obtained from the organizing secretary, Building Research 
Congress 1951, Building Research Station, Bucknalls 
Lane, Garston, Watford, Herts, England. 

Among the papers to be presented during the heating 
and ventilating sessions is one on heat transfer, by Prof. 
C. O. Mackey, Cornell University, and one on radiant 
heating by Prof. F. W. Hutchinson, University of Cali- 
fornia. 


AMERICAN GAS ASSOCIATION, 420 Lexington Ave.. 
New York City—The 33rd annual convention, St. Louis 
October 15 to 17. The Jefferson hotel will be headquarters 
for the residential gas and industrial and commercial gas 
sections; the Mayfair and Lennox hotels for the operating 
section; and the Statler hotel for the accounting section. 


THE 7th ALL-INDUSTRY REFRIGERATION AND 
AIR CONDITIONING EXPOSITION, to be held at Navy 
Pier, Chicago, November 5 to 8. The affair is sponsored 
by the Refrigeration Equipment Manufacturers Associa- 
tion, 1346 Connecticut Ave., Washington 6, D. C. 
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256 GREENWOOD AVE. 


YET ALA 
PUMPING 
PROBLEMS? 


Are you having problems handling high suc- 
tion lifts? Troubles with volatile liquids or liquids 
containing abrasives? Difficulties handling 
sludges or liquids thick with solids? 

Ask Marlow engineers for recommendations. 
Marlow specializes in manufacturing pumps 
which solve some of industry's most perplexing 
pumping problems. Marlow self-priming centrifu- 
gal and Marlow sludge pumps are exceptional 
in their capability to make formerly difficult 
tasks easy. 


EXAMPLE — A large New York plant required 
pumps which would handle vaporous solvent ef- 
ficiently — without the severe wear and high 
maintenance costs of other pumps. Marlow self- 
priming centrifugals provided the ideal answer. 


' 
1 Engineering Department, 


Marlow Pumps, Ridgewood, N. J. 
* 
eroture on Marlow pump 
o current pumping problem. 
without obligotion. 


Please send me lit 
1 attach description of 
" Please make recommendations 


MARLOW PUMPS 


Leading Manufacturer of 


Self-Prithing Centrifugal and Sludge Pump 


RIDGEWOOD, N. J. 
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EFFECTIVE VENTILATION 


with 


PENTHOUSES AND FANS 


Peerless Electric penthouses provide 
ideal ventilation for factories, laun- 
dries, stores, auditoriums and similar 
buildings. 








Economical 
Weathertight 


AUTOMATIC SHUTTERS 


Eight Sizes 
12” to 48” 


Peerless Electric fans can be furnished 
for all sizes of these penthouses. 


Automatic Shutters 
Aluminum Louvers 


Quiet 
terbalanced 


~ Coun 


Ceiling Shutters in five square sizes 
Wall Shutters in nine square sizes 


Write for complete specifications on Peerless Electric 
penthouses, shutters and ventilating fans. 


THE PEERLESS ELECTRIC COMPANY 
Established 1893 * WARREN, OHIO 


Poerless. Clectvuic 


MOTORS © FANS © BLOWERS 


| Cleveland Fuel Equipment Co., 
| Cleveland 9, is explained in a new 12 
| damper control unit is said to contain all the elements 


RECENT TRADE LITERATURE 





For your convenience in obtaining copies of 
these bulletins, see coupon on page 183. If you 
write direct to the manufacturer, describe care- 


you want, as the number 


fully what literature 
given first in each item is for use only when 
sending requests to Heating, Piping & Air Con- 


ditioning. 


Air Conditioning Equipment 

HPAC 101—According to Remington Corp., 
N. Y., there is a widespread need for standard and special 
high and low temperature air conditioning equipment, both 
in the armed forces and war production industries. The 


Auburn, 


company has prepared a brochure briefly describing its 
services, products and facilities which are available for 
dealing with problems of military importance involving 
indoor climate control. The booklet describes mobile air 
cooling units, dehumidifiers, portable coolers, etc. 


Air Diffusers 

HPAC 102—A new 28 page brochure of Anemostat 
Corp. of America, 10 E. 39th S., New York 16, presents 
examples and ideas on ceiling architecture and shows how 
the four component parts controlling comfort—air diffu- 
sion, acoustics, lighting and color—can be coordinated to 
produce ceilings which are functionally correct and archi- 
tecturally pleasing. In addition to discussing the four 
component parts, the booklet includes numerous sketches 
covering applications in offices, schools, theaters, churches, 
stores, industrial plants, hotels, airports, etc. 


Bellows 

HPAC 103—*Flexon” bellows, manufactured by Chi- 
cago Metal Hose Corp., 1316 S. Third Ave., Maywood, 
Ill.. are available in a wide range of sizes and metals. 
They are manufactured of brass, stainless steel, bronze, 
monel and inconel in single and multiple 
They are especially recommended 


ply construction 
and in various lengths. 
for use in regulators, valves, steam traps, shaft seals, ex- 
pansion connections and flexible connectors for misalign- 
ment. A new 
struction features, 


16 page bulletin covers design and con- 
specifications, etc. 


Cast Steels and Copper Alloys 

HPAC 104—Lunkenheimer Co., Box 360-AA, 
nati 14, is offering two comprehensive brochures describ- 
ing its cast steels and copper base alloys. The booklets 
have been prepared so that valve users may be cognizant 
of the inherent qualities of materials now being used in 
valve construction. The metallurgical information con- 
tained in these booklets deals with basic problems of metal 
soundness, welding, graphitization, creep 
new alloys, code conformance, etc. 


Cincin- 


porosity, 
strength, 


Combustion Control 
HPAC 105—Automatic 
obtained by the use of a damper control offered by 
7316 Associate Ave., 
page bulletin. The 


sequence combustion control, 


necessary for safe and automatic operation (from the 
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control of overfire draft)and to provide proper draft and 
timing to assure efficient combustion. Applicable to oil, 


gas or stoker fired boilers, the unit is designed for use | 


with the company’s indicating gages and drive unit. Spec- 
ifications for various models are given and recommenda- 
tions are included as to application, installation and op- 
eration. Detailed information is also given on the com- 
pany’s new model SC-B unit for automatic regulation of 
steam pressure. 
Cooling Towers 

HPAC 106—A new four page bulletin describes cool- 
ing towers as designed and manufactured by Aqua-Therm, 
Inc., 723 Albany St., Dayton 1, Ohio. According to the 
bulletin, the distinctive feature of these towers is the use 
of ceramic saddle type “fill” material to provide increased 
surface area in relation to total volume. Technical data 
and a sample cooling tower problem are presented. 


Data on Welding Fittings, Flanges 

HPAC 107—Dimensions on its welding fittings and 
flanges that could otherwise be found only by searching 
through many catalog pages and tables have been con- 
densed and reproduced by Taylor Forge & Pipe Works, 
Chicago 90, Ill., on two sides of an 814 X 11 in. card. 
One side covers the “WeldELL” line of welding fittings 
and shows wall thicknesses and essential dimensions of all 
types ranging in size from 14 in. to 30 in. The other side 
covers forged steel flanges, with dimensions and bolting 
data given for pipe sizes from 14 in. through 24 in. 


Dehumidification 

HPAC 108—The Vol. 1, No. 2 issue of the house organ 
published by Kathabar Div., Surface Combustion Corp.. 
Toledo 1, Ohio, features an article describing the use of 
its dehumidification equipment for reducing comfort con- 
ditioning loads and also includes another article describ- 
ing how humidity control boosts gelatin capsule produc- 
tion. Information is also given on a system recently de- 
veloped by the company for eliminating frost condensa- 
tion on low temperature heat exchanger coils. The ac- 
cumulation of condensed moisture is prevented by the con- 
tinual spraying of an absorbent solution over the cold 
metal of the heat exchanger. 


Diesel Engines 

HPAC 109—An 18 page bulletin (S-500-B52A) on a 
new line of DR diesel engines has been released by 
Worthington Pump and Machinery Corp., Harrison, N. J. 
These four cycle, direct injection, totally enclosed engines 
are described and illustrated, and cut-away line drawings 
and specifications are included. Also described are the 
supercharged SOR engine, the DRGO dual-fuel diesel, and 
the SDRGO supercharged dual-fuel engine. 


Direct Fired Air Heaters 

HPAC 110—Bulletin 526 of Dravo Corp., Fifth & 
Liberty Aves., Pittsburgh 22, covers its “Counterflo” direct 
fired space heaters which are designed for gas or oil firing 
and have ratings from 400,000 to 2,000,000 Btu per hr. 


A feature of the bulletin is a comparison chart showing | 


the steel requirements for installation of these heaters. 


Draft Gages 


HPAC 111—Rulletin 109, released by Ellison Draft | 


Gage Co., 214 W. Kinzie St., Chicago 10, describes por- 
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Hendrick Grille M No. 9 
67% open area 


To harmonize with 
any decorative motif 


there’s a choice of over one hundred 


Standard Hendrick Grilles 


Ornamental grilles, usually being the largest 
and most conspicuous article of hardware in 
a room, are a prominent factor in any deco- 
rative scheme. But from the wide range of 
Hendrick’s distinctive designs it is easy to 
select a grille to meet any requirement. 


Hendrick grilles can be supplied in a wide 
range of overall dimensions, bar sizes, num- 
ber of perforations and size of perforations. 
Ample open areas ensure good air flow. 


Made in accurate sizes, with clean-cut per- 
forations and with no burrs or other imper- 
fections, they are available in heavy-gauge 
aluminum, bronze, copper, Monel, steel and 
stainless steel. 

They are easy to install, and always lie flat 
because of a special flattening operation in 
their manufacture. 


Write for detailed information. 


HENDRICK 


Man ving Company 
48 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 


Perforated Metals 
Perforated Metal Screens 
Wedge-Slot Screens 
Architectural Grilles 

Mitco Open Stee! Flooring, 
Shur-Site Treads, Armorgrids 











Here’s the answer to thousands of heating needs—the 
revolutionary new THERMOBLOC. Direct circulating 
heat from individual units keeps heated air moving in and 
around working areas. Has rugged, boiler-type construc- 
tion. Easy to install, operates immediately on oil or gas. 
No complex piping, duct work or radiators. Units come 
complete or ready for simple assembly and prompt instal- 
lation. 

Installation costs as Jow as one-third, operating costs 
down to one-half of other types or methods. Perfect for 
large industrial plants, foundries, machine shops, bus 
terminals, warehouses and small or large commercial build- 
ings, such as retail stores, skating rinks, gas stations, etc. 
Single units or combinations of any of the five sizes will 
meet any heating requirement. 

Send for the data book. Contains tables and engineer- 
ing data on heating constants, building materials, etc. 
Our engineers will help you on any heating problem. Mail 
the coupon today. 


THERMOBLOC DIVISION 
PRAT-DANIEL CORPORATION 


5-4 MEADOW STREET S$. NORWALK, CONNECTICUT 
Manufacturers of P-D Power Equipment 
ee ee ee cee cee ee ee ee ee ee ee ee ee ee ee eee ee ee ee 


§ Gentlemen: 


Please send me the THERMOBLOC Data Book. 
NAME 
COMPANY ni 


ADDRESS 


ee eee eee ee ee ee ee ee ee es es od 


table, stationary, and iaboratory type inclined draft gages 
and accessories. Instructions for securing readings in 
conjunction with the company’s Pitot tubes are given and 
tables of useful data are included. Also covered are ver- 


tical tube gages. 


Expansion Joints 

HPAC 112—The 1951 edition of Bulletin EJ-1912, 
covering expansion joints of Yarnall-Waring Co., Mermaid 
Lane, Philadelphia 18, is now available. Detailed infor- 
mation is given on all-steel “Gun-Pakt” joints and steel 
and bronze conventional “Glan-Pakt” joints. In addition 
to giving prices, weights, and dimensions, recommenda- 
tions are given for determining the expansion of pipe lines 
and figuring anchors for pipe lines. 


Flow Control Valves 
HPAC 113—A new 
recently issued by H. A. Thrush & Co., Peru, Ind., illustrate 
and describe the company’s complete line of air eliminat- 


four page bulletin and a folder 


ing flow control valves. Both angle and vertical types are 
covered (either with or without an air tube) and data on 
dimensions, sizes, capacities, etc., are given. 


Gear Couplings 
HPAC 114—The of John Waldron 


Corp., New Brunswick, N. J., are said to feature a one 


gear ¢ ouplings 


piece cover sleeve, a positive oil and dust seal, automatic 
lubrication, a relatively long lining-up surface, a cover 
sleeve bearing. and a relatively large bore. Various types 
of these torsionally stiff units are illustrated in a new six 
page bulletin. 


Heating Control System 
HPAC 115 


hotel and office building owners save money on annual 


4 pocket size guide to help apartment, 


fuel costs has been introduced by Minneapolis-Honeywell 
Regulator Co., 2604 Fourth Ave., S., Minneapolis 8. De- 
signed in slide rule style, the guide shows, for example, 
how wind effect may double the heat loss of a building. 
It also illustrates the recommended length of burner op- 
eration in proportion to outside temperature. The pur- 
pose of the guide is to demonstrate how the company’s 
“Weatherstat” control fuel. 


system saves 


Heating Specialties 

HPAC 116—Maid-O’-Mist, Inc., 3217 N. Pulaski Rd., 
Chicago 41, has issued an eight page general catalog 
covering all company products and giving sizes, dimen- 
sions, capacities, etc. In addition. the catalog has been 
separated into single sheet. two page pieces as follows: 
Form No. 701-A—radiator humidifiers; 701-B—warm air 
humidifiers and water level controls; 703—*Auto-Vent” 
air eliminators and balancing valve adapter units; and 
705—steam boiler automatic 


offs. 


feeders and low water cut- 


Hydraulic Filter 

HPAC 117—A recently catalog of Dollinger 
Corp., 11 Centre Pk., Rochester 3. N. Y.. covers the new 
“Staynew” hydraulic filter designed for use where dirty 
liquids are collected and recirculated. 


issued 


The filter is recom- 
mended for application on machine tools, conveyors. 
nlastic molding machines, hydraulic presses and many 
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INDUSTRIAL 


AXIAL FLOW PRESSURE BLOWERS 


(Vaneaxial) 


THE MOTOR IS IN THE HUB — IT’S DIRECT DRIVE 


Moore Class 2000 pressure blowers are used in duct systems with 
filters and coils for industrial ventilation and other large industrial 





Pm. RD air moving applications. They are manufactured of steel, monel, 
BLOWER or stainless for corrosive atmospheres — custom assembled without 


Clas ° * . 
tem extra cost for maximum efficiency at volume and pressure desired. 


4 ' 4 Moore blowers are the answers to tough ventilating problems and 
are particularly adaptable to cooling tower applications. You'll be 


Blowe: Diameters— 
(16” hub) pleased with their performance and assured of repeat orders and 
32”, 36”, 42”, 

48”, 54”, 60” highest customer recommendation when you install Moores ex- 
(24” hub) 
ag”, 54”, 60” 
72”, 84”, 96”. 


clusively. 


Please write us today for specifications, etc. 


THE 
Mort COMPANY 810 S. MISSOURI, MARCELINE, MO. 


j 








Fig. 
302 


Wit aa 
CONDENSATE  [mee} ‘I Tiehatel. 


FOR LOW PRESSURE SYSTEMS 


NOW IN YOUR 


cone tee CAST IRON JOBBER'S STOCK 
BULLETIN TVC-300) RECEIVER 


WATERLINE Also ask about 
EXTREMELY LOW NRG 


Series 
fer underground installations — 
. tak the | turns and 
EMU M See MERCN TIME thom back to boller Only limites 
Permits Overhead Lines — 


Capacities—500 to 10,000 sq. ft. E.D.R 


OTHER TYPES 
TYPE R TR HORIZONTAL 


Hot and chilled water circulating Low and high pressure systems 
Ball bearing—once ao year lubrico- cs 
Ges Ball bearing—heavy duty 
Capacity—10 to 750 GPM Copacities to 100,000 sq. ft. E.0.R. 
(write for Bulletin R5500) Pressures to 125 P.S.1. 


1523 NORTH FREMONT ST. 


PUMP 
| COMPANY = cuicaco 22, ittinois 
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ONLY 
PREFERRED 


Offers Lowest 
installation Costs 


That's right! To install a Preferred Horizontal se 
Oil Burner costs less than any other industria oi 
burner. Exclusive and patented features cut time = 
labor needed for wiring, brickwork and piping: 3 a 
example, all basic burner components are ont ved 
wired to the terminal junction box. eoeaper y 4 as om 
able to lower installation costs because of a ad ye ~ 
of experience as a dealer, installer and — uto - 
oil burners. And they have put this practical expe 
ence to work for you. 
Originally designed to meet the exacting pigwonne 
of the Preferred Usit Stidual fuels proved so success 
i ion with residua e 
rege aes won wide acceptance for conversion 


applications. 
ay 2 available with associated Preferred products such 


as enclosed, pre-wired, union approved panels as well as 
pump and heater sets where applicable. 
At Preferred you get all major job requirements from 


a single source. * 








Unit Steam Generator 


The Preferred Unit Steam Generator is a custom-built boiler 
designed to maintain its guaranteed efficiency for a quarter 
of a century with a minimum of maintenance. It is the result 
of 28 years of combustion experience combined with the lat- 
est technical advances in pressure vessel design. That is why 
the Preferred unit offers the lowest installation cost, great- 
est economy and longest life of any steam generator. 

Write for Burner Bulletin 175, Generator Bulletin 1000 and 
material cost estimates on your application. PR-201 


wy PREFERRED UTILITIES 
\v--/) MANUFACTURING CORPORATION 


1860 BROADWAY, NEW YORK 23, N. Y. 


other types of cutting tools and hydraulically operated 
machines. In most cases the filtering medium is 100 mesh 
stainless steel wire and the filter insert is of radial fin con- 
struction. Media of other metals are available. 


Industrial Controls 

HPAC 118—A new 60 page catalog, prepared by Min- 
neapolis-Honeywell Regulator Co., Industrial Div., W ayne 
& Windrim Aves., Philadelphia 44, covers over 100 dif. 
ferent models of nonindicating electric, electronic, and 
pneumatic controllers. A number of additions to the pre- 
vious line are shown. Among them are electric, electronic. 
and pneumatic insertion type temperature controllers, 
magnetic starters and contactors, heavy-duty pneumatic 
positioning motors, pneumatic automatic reset relays, and 
both pneumatic and electric step controllers. 


Insulation Materials, Gaskets, Packings 
HPAC 119—A condensed bulletin of Union Asbestos 
Michigan Ave., Chicago 4, provides 
only sufficient data, brief descriptions and broad classifi- 
cations to facilitate the inquiry of procurement agencies 
and others engaged in the defense mobilization program. 
Products briefly outlined for use in aircraft. ships. 
armored vehicles, trucks, railroad equipment, and indus. 
trial plants include acoustical materials, insulating felts. 
gaskets, thermal insulation, and packings. 


Liquid Level Controls 

HPAC 120—*Autocon Tanktrols” are pressure oper- 
ated pump controls designed for use with elevated tank 
systems. They are installed at the pump site and auto 
matically operate pumps by means of pressure changes at 
predetermined high or low tank levels. One bellows js 
used for high level control; the other is for low level con- 
trol. Operation is described and illustrated and desien 
and contruction features are covered in Bulletin No. 1100 
of Automatic Control Co., St. Paul 4, Minn. 


Metal Fastener 

HPAC 121—A new small metal fastening device is 
being marketed by American Shower Door Co., 1028 La 
Brea, Los Angeles. Known as the “Thumweld”, it is de- 
signed primarily as a permanent fastener where rapid as- 
sembly or disassembly is important and for parts that are 
occasionally removed for service or inspection, such as 
access plates, metal housings, panels, etc. Detailed in- 
formation is given in a new folder. 


Modulating Controls 

HPAC 122—Diagrams showing typical applications of 
its modulating controls in connection with unit heaters. 
radiators, and zone controls, together with other heating, 
ventilating, and cooling equipment, are featured in a bul- 
letin released by Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co., Knoxville 4, Tenn. Over 20 regula- 
tors are briefly described and illustrated and a discussion 
of compensated regulators for heating and ventilating 
systems is included. 


Nonreturn Valve 


HPAC 123—The cushioned single-acting nonreturn 
valve of Golden-Anderson Valve Specialty Co., 2104 
Keenan Bldg., Pittsburgh 22. is described and illustrated 
in Bulletin S-2. Three different yoke assemblies on the 
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‘You Build for your own 


and your country’s future 


when you save.. Paci 


BENJAMIN F. FAIRLESS 


President, U. S. Steel Corporation 


“A free economy, such as ours, is built on the savings of the people. And the 
future security of America depends on the initiative and the growth of every 
citizen. We in U. S. Steel encourage our employees to join the Payroll Savings 
Plan, and we are proud that the National Tube Company, one of our subsidi- 
aries, was the first of the large industrial companies of the nation in 1950 to 
have more than 80% of its employees participating. Remember, you build for 
your own and your country’s future when you save.” 


Mr. Fairless is not expressing a personal opinion, nor is he 
speaking for other far-seeing executives when he tells you 
that our economy is built on the savings of the people and 
a man builds for his own and his country’s future when he 
saves. 

Actually, Mr. Fairless is merely putting in words the 
thoughts and action of the millions of employed men and 
women who now hold more than 50 billion dollars in U.S. 
Savings Bonds. 

$50.000.000,000! Who sold all those bonds to millions 
of people? The answer is, nobody sold them. 

80% of the employees of the National Tube Company .. . 
75% of the employees of Carnegie-IIlinois Steel Company 
... thousands of employees of other U.S. Steel subsidiaries 
...more than 8 million employees of other companies 


bought U.S. Savings Bonds and are buying them every 
month on the easy, automatic Payroll Savings Plan. Their 
employers merely offered these men and women an oppor- 
tunity to save for their future. There was no pressure, no 
emotional appeal. 

How does employee participation in your Payroll Sav- 
ings Plan match up with the 80% of National Tube, the 
75% of Carnegie-Illinois? Or, perhaps you are one of the 
relatively few large companies that do not have a Plan? 
In either case, wire or write, Savings Bond Division, U.S. 
Treasury Department, Suite 700, Washington Bldg., Wash- 
ington, D.C. Your State Director is ready to help you with 
a package plan—application blanks, promotional material, 
practical suggestions and all the personal assistance you 
may desire. 


The U. S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 
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Immediate Shipment 
On 


Ta 
“UF “Packaged” 
COOLING TOWERS 


Two great low priced cooling towers tailored to your “packaged” 
air conditioning needs — simple installation — trouble-free opera- 
tion — outstanding performance — low cost, long life — carried in 
stock in many principal cities. 

MARLEY AQUATOWER . . . a “packaged”, steel, induced draft 
cooling tower, ready to go — indoors or outdoors — 3 to 50 ton 
capacity. All nine sizes available for IMMEDIATE SHIPMENT. 
No assembly required. Bulletin AQ-50. 


MARLEY SERIES 100 Natural Draft . . . completely pre-fabricated 
redwood, easy to assemble, multi-nozzie spray system, all bolted 
construction. Capacity up to 30 tons. IMMEDIATE SHIPMENT. 
Bulletin 100-50. 


Thousands of Marley cooling towers in constant use throughout 
the world are your best assurance of complete satisfaction. Let 
Marley “know-how” help you. Write, wire or phone today. 


Dept. HP-4 


THE MARLEY COMPANY, INC. 


KANSAS CITY KANSAS 











Manufacturers’ Agents 


Are you interested in securing additional lines? 


We are occasionally asked by our 
manufacturer advertisers to suggest the 
names of manufacturers’ agents in vari- 
ous sections of the country whom they 
can contact in regard to representation 
of their industrial large building heat- 
ing, piping and air conditioning prod- 
ucts. 


If you would like your name listed 
on our records for inquiries we may re- 
ceive for your territory, we invite you 
to write us. There is no charge in con- 


nection with this service. 


HEATING, PIPING & 
ATR CONDITIONING 


6 N. Michigan Ave. Chicago 2, Ill. 
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elbow, angle and globe bodies are featured in detailed 
drawings, with a complete list of parts. Adaptability, 
testing, construction, installation, sequence of operation, 
servicing and specifications are fully described. Tables 
give general dimensions, shipping weights, and lists of 


materials. 


Oil Burners 

HPAC 124—A new condensed 16 page catalog in color 
has been issued by Ray Oi! Burner Co., 401-499 Bernal 
Ave., San Francisco 12. The booklet gives a complete 
listing, with illustrations, of the company’s products which 
include fully automatic horizontal rotary type burners, 
steam turbine driven burners, combination gas-oil burners, 
semi-automatic and burners. The 
booklet also features a selector chart and lists specifica- 


pressure atomizing 


tions. 


Pipe Line Filters 
HPAC 125—*Staynew” 
other gases of Dollinger Corp., 11 Centre Park, Rochester 
3, N. Y., are designed for the removal of dirt and pipe 
scale from compressed air lines, to filter corrosive gases 


pipe line filters for air and 


and air or gas at high pressures or temperatures, to re- 
move condensed oil and water vapor from compressed air 
lines, and to protect vacuum pumps by the removal of 
foreign matter. Tabulated specifications and brief de- 
scriptions of the various models are given in a new eight 


page bulletin. 


Propeller Fans 

HPAC 126—Bulletin 3146 of Herman Nelson Div., 
American Air Filter Co. Inc., Moline, Ill., deals with pro- 
peller fans designed for institutional, industrial, and com- 
Six basic models of fans are described and 
Many typi- 


mercial use. 
design and construction features are covered. 
cal installations are illustrated. 


Refrigerants 

HPAC 127 
their development, manufacture, properties and uses is 
the subject of a new 40 page catalog issued by E. I. du 
Pont de Nemours & Co., (Inc.), Kinetic Chemicals Div., 
Wilmington 98, Del. This profusely illustrated booklet 
explains why these refrigerants were developed, describes 


“Freon” refrigerants and propellents 


their commercial production, and provides information on 
their general characteristics. Numerous photographs are 
used to illustrate the wide range of applications in com- 
fort air conditioning, the transportation and marine in- 
dustries, in institutions, the preservation of foods and 


specialized industrial operations. 


Refrigeration Accumulator 

HPAC 128—The “Icy-Flo” accumulator described in 
bulletin 108 of McQuay, Inc., 1600 Broadway, N. E., Min- 
neapolis 13, is designed to store cooling capacity for air 
conditioning so as to obtain high cooling capacity with a 
relatively low capacity condensing unit. It is especially 
recommended for installation in churches, auditoriums. 
meeting rooms, cafeterias, etc., where heavy loads of short 
duration are encountered. The bulletin includes a com- 
pressor-accumulator balance diagram, tabulated data on 
discharge rates, water flow. and general specifications. 
Various hook-ups are shown and example selection prob- 
lems are given. 

‘ 
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Typical installation 
of Swartwout-Dex- 
ter Heat Valve on 
flat roof of a large 
power plant. 


oy eP o o ee 


2 eat eta 


Simple, practical ventilation 
for any industrial building 
with Swartwout-Dexter 


Heat Valve 


Ventilate any industrial roof—flat, 
slope, peak (also sawtooth or other 
skylights) —with the natural-flow Heat 
Valve. Large capacity per square foot 
of opening. This low-friction Swart- 
wout design is economical, efficient. 
Completely weatherproof. Compact, 
pleasing appearance. Made in 10 
standard throat sizes. Can be used in 
long runs or separate sections. Swart- 
wout-Dexter Heat Valve is on thou- 
sands of industrial, commercial and 
military buildings everywhere. Write 
for Folder 336F. 


Powered and gravity roof ventilators and wall louvers 
to fill every ventilating need on any type of building. 


18511 Euclid Avenue * Cleveland 12, Ohio 
Industrial Ventilation Specialists Since 1904 
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Fol Measuwiing.. 


AIR VELOCITY 


THE HASTINGS AIR-METER 





* Youn wand” 


%j 
% 





[ IDEAL FoR: 23 


® Laboratories The HASTINGS AIR-METER is 
ideal for measurement of air and gas 
® Schools 


velocities from a low of 5 feet per 
® Air Conditioning 


minute up to 6,000 feet per minute, 
The instrument's unique principle of 
operation eliminates the effect of tem-J 
perature and rate of temperature) 
change. It is not affected by normal 
atmospheric pressure changes. A 
compact unit that weighs only 24 
ounces. May be operated from a 110 


® Heating 
® Inspection Work 
® Gas Flowmeter 


@ Anywhere air or gos veloc - 


os tery pac 
ities are to be measured 








| V. 60 cycle a-c outlet or from a bat- 


“Adaptable to standard extension cords 





ALSO THE HASTINGS PRECISION AIR-METER 





Developed for field or labo 
ratory use where extreme 
sensitivity and stability are 
required, Operates on same 
principle as standard Air- 
Meter. Easily adapted for use 
as a flowmeter or with remote 
recording or indicating in 
struments. Reading indicator 
lag is less than one second 
Other special probes avail 
able. WRITE TODAY for 
complete data on both 
Air-Meters 





ee 
HASTINGS (NSTRUMENT COMPANY, INC. 


HAMPTON, VIRGINIA 
DESIGNERS AND BUILDERS OF RAYDIST AND SPECIAL 
ELECTRONIC, ELECTRICAL, AND MECHANICAL INSTRUMENTS 
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AUTOMATIC 


CEILING SHUTTER 


FOR ATTIC FAN 


underwriters requiremen: 
WRITE FOR NEW CATALOG 43-D 


Iustrations and details of the complete 
AIR-FLO line. 


Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. - DETROIT 16, MICH. 


WORLD'S LARGEST SELLING 
» GAS UNIT HEATER 


Many thousands are now glad 

they have Reznor Gas Heating 

= Machines (heaters, if you please). 
Sure, Reznor heaters cost more than non mechanized tootsie- 
warmers ... but they give “automatic” heat distribution capable 
of a total area for which the heaters were purchased. 
You'll have no trouble selling Reznor high quality heaters 
which lead the world in unit heater sales. Remember, “The Reznor 
Story” appears each month in Saturday Evening Post, Collier's, 
Time, Newsweek and Nation's Business, and you can tie your 
sales ‘‘pitch” to this national promotion. 
“omen st MERCER, PENNA 

Send me 20-page catelog i” he 


pcb Lite eas 


———— 


lt color 


Nane ————"—"—"—_ 
Peete 


Fico —_—————————S 
pt haere 2 


Zone — State —_—— 


Serie ee 
Address ——— 


City Te i eT T TOOT 


+ 
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Relief and Safety Valves 

HPAC 129—Marine & Industrial Products Co., 3731-35 
Filbert St., Philadelphia 4, has prepared a two-color chart 
for determining the steam capacity required of its safety 
valves to provide adequate protection in the event of pres- 
sure reducing valve failure. Reducing valve sizes shown 
on the chart range from 14 to 6 in. 


Stainless Steel Tubing 

HPAC 130 
in steel have forced engineers to seriously investigate the 
use of straight chromium stainless grades. To assist in 
solving the problem, Babcock & Wilcox Tube Co., Beaver 
Falls, Pa., has published a new four-page bulletin (TDC 
140) outlining the physical and mechanical characteristics 
of three nonhardening straight chromium stainless tubing 
steels. Included are data on analyses, creep strength. 
properties at room and elevated temperatures, corrosion 
and oxidation resistance, forging, forming, machining, 
welding and heat treatment. 


Current restrictions on the use of nickel 


Steam Traps 

HPAC 131—V. D. Anderson Co., 1949 W. 96th 
Cleveland 2, has revised its 36 page catalog on solving 
It contains revised specifications 


ae 


steam trap problems. 
and capacities of the company’s complete line of “Super- 
Silvertop” steam traps, float traps, air release valves, and 
pipe line strainers. Information is given on how to calcu- 
late condensation loads and how to select traps for all 
classes of equipment. Recommendations are given for 


installation and servicing. 


CONTROL 


wp 


4 A-100 Thermopilot 
Fan and Limit Control Relay Automatic Reset 
T-70 Room 


Thermostat 


TX-5 Cold Air 
Return Package Set 


err 
BX-69 Room Thermostat 
Package Set 


GENERALEJCONTROLS 


Manufact of Aut 

| FACTORY BRANCHES: Baltimore 5, Birminghom 3, Boston 16, Buffalo 3, Chicago 5, 

Cincinnati 2, Cleveland 15, Dallas 2, Denver 4, Detroit 21, Glendale 1, Houston 6, 

indianapolis 5, Kansas City 2, Minneapolis 2, Nework 6, New York 17, Philadelphia 

23, Pittsburgh 22, St. Louis 3, Son Francisco 7, Seattle 1, Tulsa 6, Washington 6. 
DISTRIBUTORS IN PRINCIPAL CITIES 


, Level and low Controls 


fi Pressure, Ti ip ti 
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QUICK - PROMPT 


RETUBING SERVICE 


on 
FREON - AMMONIA - CO. 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY. 
STEAM CONDENSERS 





BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 


Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 
large Stock Tubes 
on Hand 


THE MAINTENANCE DEPARTMENT 
of CONDENSER SERVICE & ENGINEERING CO. 


100 iar Street elec N. f 


For New Equipment Write our general offic 
95 River St., Hoboken, N. J. 





(> CUT HEAT-UP 


Nicholson Steam Traps 


TIME 48% 


A lerge pr duced the h 
cycles of cookers fom 5 te 50-60 min., by 
1 thermostatic steam traps fer @ 
mechanical type. This effected a gratifying produc- 
ten increase of 37%. 


Mickal, 











te 6 times average 





drainage capacity; max- 

imum air venting. 

5 TYPES FOR EVERY AP- 

PLICATION, process, 

— power. Sizes, ," 
press. to 225 


Type 
c 
BULLETIN 450 
or see Sweet's 
Type AU comand 


W. H. NICHOLSON & CO. wikia, 7. 


Sales and Engineering Offices in 53 Principal Cities 





A 





eeeehere’'s how fo .. 


JEFFERSON SPECIALTY UNIONS 


Close fits are simple with Jefferson Unions .. . 


in they'll STAY in because we make them from a very fine 


malleable iron with a tensile strength of 55, 000 Ibs per sq in. 
Details such as the tead of g the ring chan- 


nels . . . making the rings from spe- Bi: 


cial tubing instead of casting them and 
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testing all fittings with air before de- 
livery all add up to a minimum of 
maintenance after the installation. You're 
sure the job’s in to stay when the joints 
ere made with Jefferson Speciality 
Unions. 


Please write today . . 


JEFFERSON UNION CO. 


607 West 26th Street, New York 1, N. Y. 
35 Fletcher Avenve 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 





Heating. 





Hi HEEL 


IMASSACHUSETTS 





available, ranging from 
1,000 to 14,000 C.F.M. 
Designed to combine 
cooling insummer, 


heating in winter. 
canes 


Built in sections - Vertical or horizontal mounting. | 
Various combinations and sere rczeni of dis- 


YW 
ae ed 


ote 3 ; Write for catalogs. % se ete 
oa IO PTT ECT IE oo! 


MASSACHUSETTS BLOWER DIVIS 


7%e BISHOP x BABCOCK Mfg Co 


4901 HAMILTON AVENUE CLEVE ano 4, ono 





Steel Pipe 

HPAC 132—Spang-Chalfant Div., National Supply Co., 
Grant Bldg., Pittsburgh 30, has prepared a new 32 page 
bulletin (No. 370) on its CW steel pipe. The booklet 
covers black and galvanized pipe in standard sizes from 
1g in. to 4 in., with tables of dimensions, weights, test 
pressures, threading data, and bundling schedules. Pro- 
fusely illustrated, it presents a picture story of the steps 
of manufacture from skelp through the heating furnace, 
the continuous welding process, and numerous finishing 
operations by which the company’s steel pipe is made. 


Stud Welding 
HPAC 133—Detailed specifications and performance 
characteristics of two “Nelwelder” power units specifically 


The MERIT is BUILT-IN” 


Type 
GGU 


These Type GGU Aurora 


Side Suction Centrifugal 
Pumps are employed 
wherever liquids are used 


designed to improve and extend the advantages of stud 
welding are described in a new four page bulletin issued 
by Nelson Stud Welding Div., Morton Gregory Corp.., 


in processing. Discharge 
may be in any of eight 
positions. Small amount 
of special metals required 
for handling corrosives. 

PUMPS 64 -furcra 
are the product of ex- 
clusive builders of fine 
pumps. Try them. You, 
too, will like them. 


Lorain, Ohio. One operates on 220 or 440 volt a-c cur- 
rent; the other is a battery operated unit utilizing 110 
volt a-c current for charging. 


Thermal and Acoustical Duct Insulation 

HPAC 134—*Ultralite” thermal 
insulations are briefly described in a folder released by 
Gustin-Bacon Mfg. Co., 1412 W. 12th St., Kansas City, 
Mo. Advantages are outlined and an actual sample of 


the material is included. 


and acoustical duct 


DISTRIBUTORS IN PRINCIPAL CITIES 


Unit Heaters 
HPAC 135—Bulletin No. 760 on downflow unit heaters 


and Bulletin No. 322 on horizontal heaters of McQuay, 


We 


ADJUSTABLE 
THERMOSTAT 


The new Type Cl Adjustable Indicating Thermostat is a precise 


80 Loucks St., Avrora, Ilinois 





through 


modern 
engineering 
design 





temperature control for gas, liquid, and metal-to-metal appli- 


tions, h ° , hot plat " ter baths, incu- 
STERLING KLOSD MOTORS ca sucn as vens, ate presses, woter ans, incu 


Features... 


bators, proofing cabinets and cold cabinets. It is most useful on 


units where periodic checks of temperature are required, ad- 





---quiet operation—protect- 
ed construction — stream- 
lined design — cool running 
—through ventilation — 
double shielded ball bear- 
ings lubricated for life— 
NEMA dimensions — cross- 
line starting — liberal con- 
nection space—dual voltage 
—vinol acetal insulated 


ESTERLIN 


wire in stator windings — 
molecular welded connec- 
tions. Available with feet 
or footless, face or flange 
mounted, drip-proof or 
splash-proof. 


Write for 
bulletin No. FQ-61. 














ELECTRIC 
MOTORS 


Plants: New York 51, N. Y.; Los Angeles 22. California; Hamilton, Canada; Santiago, Chile 
Offices and distributors in all principal cities 


visable, or will prove time-saving. The new Type Cl is simply and 
ruggedly built, employing the highly sensitive response action of a 
solidly liquid-filled bulb and bellows assembly to a snap-acting 
switch and indicating pointer. The thermostat is adjustable over 


its entire range by a knurled thumbscrew on the front of the case. 


SPECIFICATIONS: 

Case 54x 5x 1%”; Wt. 3 Ibs. Standard 
ranges 50° —350°F and 50° —600°F, special 
ranges may be had between —120°F and 
+600°F. Standard differentials \2°F in 
circulating liquid, 2°F in air. Switch ratings 
10 amp 125 V AC and 5 amp 250 V AC. 
Write for new bulletin No. 4816T which 
gives full details. 


MTL 
TANDARD & SPECIAL THERMOSTATS 


& PRESSURE switcHes Illi 
UOELTUEAA TUE 


UNITED 
ELECTRIC 
CONTROLS 
COMPANY 


87 School Street 
Watertown, Mass 
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SticKlps with CURVED BASES for 


Insulation Installation on Corrugated 
Surfaces of Penthouses and Metal 
Buildings. 





For all corrugations 
of Steel, Aluminum 
and Asbestos 


MINERALLAC 


Outserve! Outlast! and Messenger Hangers are 
& STEEL. Easier, quicker to 





Ilustrated Pamphlets and 


Catalogs Vailed on Request. 


ane iia \@itl aL (cm ae) 
Stic K oy ha 50 Regent St. Cambridge 40. Mass 


>  ™ 


BURNERS ARE MADE .-- 


R 
"fein mane THe 


GAS CONVERSION BURNERS 


FOR COMMERCIAL INSTALLATIONS 


The Reinhard line includes: 
Industrial gas conversion 
units that will fit prac- 
tically any + "an 
requiring fr 
60,000 to 3, 000, 000 
input . 
( oimecciel.s units for 
restaurant ranges and 
Arcola type boilers 
Utility conversion units 
for small commercial in- 
stallations 

Domestic conversion 
units for practically all 

types of home heating. 

Model 
700 series 
Industrial Write for FREE folder 


MINN 


Manufactured since 1932 


MINNEAPOLIS 2 


atl 
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25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS : 
-_ 


Steel HANGERS, CLIPS, STRAPS 


Minerallac Cable. Conduit 


install; permit speedy, com 
pact wiring: economical. 
Also in Everdur . . . Por- 
celain insulating Bushings 
available. 





Jiffy STEEL Clips (Pipe- 
clamp) require only one 
screw, nail or bolt; rib- 
strengthened: for hanging 
pipe. conduit, BX cable, 
mounting coils, etc. Mil 
lions in use. 


Steel Straps for Messen- 
ger-cable services on out- 
let boxes; may be used in 
conjunction with hangers. 


Order from your Electrical Wholesaler. Send for literature. 


MINERALLAC ELECTRIC COMPANY 





Industrial Sound Control 


QUIETS 
COOLING TOWERS 


in Air Conditioning Installations 


} ANNOYANCE 

> COMPLAINTS 

> THREATS OF 
LEGAL ACTION 

due to 

disturbing noise 


Now your new or existing air-conditioning installa- 
tions can be made whisper-quiet, to comply with 
every city ordinance. ISC can solve the noise prob- 
lem quickly, inexpensively. Investigate today. 


Write, wire or phone us for full 
information on your problem 








MAKING HEAVY OILS IN BULK 


STORAGE FLOW FREELY! 


REMPE 
“Hot Spot” Prohoaton 


ele 5 and Bunker 
temperatures. The Rempe “‘Hot Spot” 
proheats such liquids in bulk a Cueheatng 
assured by e 
liquids — over heating “aan before entering 
sucti: 
Sensieetinn below shows oom this preheater 
is installed in a bulk storage tank. 
suction pipes pass through the manhole cover. 











inlet and outl: 
pipes 

in required 
lengths for any 
diameter tank 
connections for 
use with hot 
water or steam. 
Made with 14” 
or 16” diameter 
shell, 


e 
WIRE — WRITE 
FOR 
COMPLETE 
DETAILS 


REMPE COMPANY 


342 N. Sacramento Blvd), Chicago 12, Ill. 


“Manufacturers and ee of Heat Transfer 
Equipment = 


breeze E_- 


.-keeps Western Rotary Turbine Ventilators in operation, 
providing constant ‘round-the-clock exhaust. Western's lifetime- 
gvoranteed bearings are both mounted on the same axis...always 
stay in alignment...stand up to shipping jolts. Throat sizes from 
6" through 48”. The typical, clean, attractive silhouette that pro- 
gressive industry demands. Western turbo-ventilation ... high in 
efficiency, low in cost. 

Request our catelogue for information, sizes, capacities, 
# price lists. in 1951 Sweets and A.E.C. Jobbers are 
invited to participate in ovr national sales system. 


“Always on the job—never on the payroll” 


WESTERN ENGINEER & MFG. CO. 


LOS ANGELES 21, CALIF 


“C” olls flow more freely | 


Heating and | 


All-stee! construction. Tested after fabrication. | 


Inc., 1600 Broadway, N. E., Minneapolis 13, are condensed 
catalogs which cover basic steam and hot water ratings, 
air deliveries, steam conversion factors, and specifications. 


Valve Sizing Charts 
HPAC 136—A steam valve 
range from 1 to 1,000,000 lb per hr and a butterfly valve 
sizing chart covering the range of 15 to 10,000 gpm have 
been “published by Fischer & Porter Co., Hatboro, Pa. 


sizing chart covering the 


Water Treatment for Radiant Heating 

HPAC 137—The Vol. 20, No. 2 issue of the house 
organ published by W. - & L. D. Betz, Gillingham & 
Worth Sts., Philadelphia 24, features an article on water 
problems in radiant ae systems. After briefly de- 
scribing the types of radiant heating systems commonly 
used, the article points out that scale formation is rarely a 
problem in these systems but stresses the fact that cor- 
rosion from dissolved oxygen will often occur. It is 
stated that the most effective control of corrosion in radiant 
heating systems can be obtained by the use of a chemical 
inhibitor, such as one of the chromates. 


Zeolite Softener 

HPAC 138—Cochrane Corp., 3131 N. 17th St., Phila- 
delphia 32, has prepared Publication 4520 on its sodium 
zeolite water softeners. Included are an explanation of 
the softening process, definitions of descriptive terms used, 
data for laying out a zeolite water softening plant, factors 
governing the sizing of equipment, and a description of 
materials used. The bulletin features a description of the 
company’s single control valve. 


TWO WELL KNOWN FIRMS — 


HAJOCA Corporation 
CA. DUNHAM Company 


. . -» combined fo give 
you one great service 
Hajoca Corporation takes pleasure in announcing 
it is now handling the complete Dunham line of 
top quality heating equipment including 
Unit Heaters 


Pumps 
Traps and Valves 


Baseboard Radiation 
Convector Radiation 
Fin-Vector Radiation 


HAJOCA 
CORPORATION 


Y. |} General Offices: 31st & Walnut S s., Phila. 4, Pa. 
33 Atlantic Seaboard Branches 


(See Your Telephone Directory for Loco! Address) 


HEATING SYSTEMS 
AND EQUIPMENT 
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AUC 
GRILLES 


Many designs for all purposes—air conditioning, ventilating, 
radiator losure an Iment. Almost any sizes in 
steel, aluminum, brass or bronze. In selecting grilles, you 
will find Auer Grille Catalog "G" useful. It gives complete 
grille data, shows all Auer designs, with dimensions, opening 
sizes, and full scale details. Sent on request. Order Auer 
Grilles by name and number. 

THE AUER REGISTER COMPANY 


Hi 





6600 Clement Avenue 
Cleveland 5, Ohio 








tev, 
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FOR BENDING ALL TYPES OF TUBING AND PIPE 


PORTABLE— 

IN SIZES TO BEND 
%” O.D. TO I'%*" 
oO. D. 


BENDS TO 
DESIRED SHAPE 
WITHOUT KINKS OR FLATS 


f } e f AT LEADING SUPPLY HOUSES 


HOLSCLAW BROS., INC. 


408 Willow Road Evansville, Indiana 





for 1952 will include a suk 

stantial schedule in HEATING 

PIPING & AIR CONDITION 

+ ING beginning with space in 

best laid the annual Directory Number 
in January. Your plans can't 

gang agley” if y 


plans... 
sented in this 


re repre- 
field leading 


book, where a 


convincing 
story complete 
ties will do untold 


Check with 


facili- 


us now itor 








CLASSIFIED 





ENGINEERS 
for research and development 


Openings for graduate engineers to work in fully 
equipped, modern research laboratory. Must be 
experienced in the design of heating equipment and 
have the ability to supervise and carry out develop- 
ment projects, having both military and domestic 
applications. Write or call for appointment, giving 
full experience information and salary expected 


FLUID HEAT DIVISION 
ANCHOR POST PRODUCTS, INC. 
6500 Eastern Avenue Baltimore 24, Maryland 











_EFFICIENT, LOW COST AIR REMOVER 


VENTS 


POWER DRIVEN ROOF EXHAUSTER 


For stores, cafes, bakeries, laundries, 
garages, etc. Built to function in wet 
air—motor is out of line of air flow. A compact, sturdy, 
easy-to-install package unit. Sizes 370 to 13,080 C.F. 
air delivery. Fits any roof. Write us about YOUR problem, 


MUCKLE MANUFACTURING CO. - OWATONNA &, MINH, 








“BEND-EZY" 
FORCED AIR 
REGISTERS and 
GRILLES 


iustrates how easy it is te 
set the bers with « ‘“Bend= 
Ezy” teol. 








Write for NEW Catalogue— 


Contains complete information—fully itiustralild 


* FLOOR REGISTERS, One-piece frame construction} 
* GRAVITY BASEBOARD REGISTERS + COLD AIR FACES + PERFO. 
RATED METALS FOR EVERY INDIVIDUAL USE. PROMPT DELIVER! 


Stand rd | 


3151 WE 








for sale 


ADVERTISING 


Classified Section: Rates for classified advertising are 12 cents for each word, rier 
including beading and address. One inch $6.00. Count nine words for keyed 
Cash must accompany order. 


address. Minimum $2.00 for each insertion. 


situation open 





WANTED HEATING and VENTILATING 

ENGINEER tacturers’ Agent 
ployed desires 
as Sales Representative 
agency in New York 
territory 15 years 
ventilating retrieeration 
Graduate enginee Ar 


Graduate mechanical engineer with at least 
two years experience in heating, cooling and 
air conditioning for Sales Application Engi 
neering position with midwest manufacturer 
Write in confidence advising experience and 
requirements. Address Key $894-A, Heating 


Aic Conditioning, 6 No, bt ~ line proposition Reply 
iiping & Ai $ nditioning N fichigan Heating Piping & Air 


c ro 2 
hicag Michigan Ave 
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Heating, Piping & ,Air Conditioning, 


situations wanted ' 


SALES OPPORTUNITY WANTED 
and Sales Enginee 
connections 
or with 
State 
sales 
and §6AC 
swers st 
address Key 
Conditioning, 6 No 
Chicago 2 


EQUIPMENT FOR SALE 15-ton 9g! 
Evaporative Condenser, Kennard 2V7 
Unit, GE Warm Air Conditioner, Chrysler Com 
pressor, Model ACR25, 3-Ton Trane Self Con 
tained Air Unit, 10-Ton Trane Self Contained 
— Air Unit, York ompressor, Model 10 Be 
ow Market Prices. IMMEDIATE DELIVERY 
1. Nolan & Company, 78 Washington Ave 
Memphis, Tenn 
Manu 
now cn 
manutactuter 
established 


lines wanted 


with 


Penna 


experience 


Manufacturers’ Agents seek lines for La., M 
heating Ala. and Fla Address P. O. Box 1107 
equipment Orleans a 


sld briefly out _ . — 
BUY ANOTHER BOND 


$893-A 
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Heating. Piping & Air Conditioning, April 1951 





FILTERS 
for Air Cleaning 








HUMIDIFIER 


for Winter 
Humidification 


for Air Circulating 


COILS 


for Heating, Cooling, 
and Dehumidifying 


for LUNE CONTROL 4x2 Conditioning 


Different Temperatures and Humidities 
at the SAME Time with ONE Unit 


One Clarage Blow-Thru Multitherm can be used to air 
condition various parts of your building exactly as your 
requirements warrant, 


ZONE CONTROL compensates for the difference in solar 
radiation on different parts of a building during different 
times of the day. It also takes into account variations of 
exposure, wind velocity, construction, and different internal 
heat loads. 

Thus winter and summer, if desired, you can maintain 
different temperatures and different humidities in various 
parts of your building. Each zone is automatically and inde- 
pendently controlled — yet only ONE Clarage Blow-Thru Vile Scania Ulsuilinn Meltiiace alt abe aan: 
ditions the 2-story office building of the 
Northern Indiana Brass Co., Elkhart, Indiana. 
Installation made in December, 1940. 


Multitherm required. 


NEW BULLETIN 1310 gives descriptive details, 


specifications, capacities, and dimensions. Send for 
your free copy today. 


—HEADQUARTERS for Air Handling 
and Conditioning Equipment 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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a full fine of {Y.\S DOMME 


One of the worthiest jobs for every heating man is 
to put every domestic hot water heater and tank on a 
SAFE operating basis . . . and it also happens to be a 
highly profitable job. The best way to do this at a mod- 
erate cost is illustrated and explained here . . . but first 
consider the background of this development: 


As every heating man knows, every hot water storage 
tank down to the smallest domestic heater is a pressure 
vessel designed for some predetermined working pressure 
that should never be exceeded. This too-often neglected 
fact was fully recognized several years ago by an engi- 
neering committee of the National Bureau of Casualty & 
Surety Underwriters who did a large amount of research 
work on the protection of heaters and tanks. 


Their work, later confirmed by an All-industry group, 
showed that keeping tank pressure within safe limits is 
fully accomplished when the pressure relief valve has suf- 
ficient capacity to dissipate the maximum heat output of 
the tank. This finding is covered by the recommended 
testing procedure outlined in the A.S.M.E. boiler code. In 
substance, the A.S.M.E. code recommends that every hot save 
water heater shall be equipped with a relief valve having explained 
tested, rated, and certified capacity to dissipate the gross ringuishes ses ° es 
heat output of the heater or tank. That's putting it down agers Be NE  — 
strong ... as well it should be. “Velve  Oreture atrovent: 


° No. 
The McDonnell Safety Relief Valves announced here —— ae on 


meet this recommendation to the letter. They are tested 
and certified as provided in the code and carry on their 
nameplates the official A.S.M.E. symbol of compliance 
along with the certified ratings in Btu.’s per hour. The ee 
accompanying table covers opening pressures and certi- “Tnlet size of ol as 

fied ratings. Note that the final numbers show the open- outlet siz@, " * 

ing pressures (3345 opens at 45 Ibs., 3375 opens at 75 

Ibs., and so on). This means that you can equip any tank 

or heater in your territory with a valve matched to its 

Btu. output, thus giving the owner protection from over- 

pressure. 


a 
Cost lou —Every domestic tank and heater AY 


needs this protection, but until this series of valves was 
developed the added cost of Btu.-rated valves has been a 
barrier to their universal use. Now that barrier is com- 
pletely broken down by the development of a valve of 
such ingenious simplicity that it costs little if any more 
than valves of unrated capacity and questionable depend- 
ability. Note the facts about the design and operation of 
these valves. 


McDONNELL & MILLER, INC. 
3500 N. Spaulding Avenue * Chicago 18, Illinois 


Mc DOWNELL“S327-72 


The nameplate tells the 
whole story— 


Each McDonnell Safety Relief Valve has this 
plate showing capacity in Btu. per hour as 
certified by National Board; also A.S.M.E. 
Code Symbols, size, and opening pressures. 
You can be sure it is properly matched to 
the tank or heater. 














